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EDITORIAL NOTES. 

Cotton Fabric in Concrete Road Construction. 

A METHOD of road construction has been developed in the United States in which 
the two courses of concrete are separated by cotton or linen fabric. The bottom 
course is a relatively weak mixture ; upon this, before the concrete has set, 
the fabric is laid and tamped sufficiently to permit of mortar passing through 
the openings in the fabric and incorix)rating the latter in the concrete. The top 
course is a rich mixture containing small aggregate, and is laid immediately 
after the placing of the fa^ic. 

Experiments have been carried out by the Ministry of Transport's Technical 
Advisory Committee to determine whether difficulties are encountered during * 
construction, and to investigate the claim made for the method that good adhesion 
can be obtained between the two courses, and that the top course can be removed ‘ ^ 
and replaced without damage to the bottom course. Six te.st slabs, each 10 ft. 
square, were laid in the grounds of the Experimental Station, Harmondsworth, 
where they were not subjected to traffic. The results are published in “ Experi- 
mental Work on Roads " (London : H.M. Stationery Office. Price is. 6 d. net). 
The best bond was obtained with open mesh material, but wherever fabric was 
used it was easy to separate the courses, and the bond was weaker than in the 
two-course slab without fabric. The tests do not indicate how the top courses 
would behave if they were to carry traffic, but the general result of the experiment 
is to show that the use of cotton and linen fabrics in the manner described is 
practicable and likely to attain the objects claimed. It does not seem, however, 
that any practical gain, economic or otherwise, is likely to result from the use of 
this method in the normal practice of concrete road construction, since experience 
in this country indicates that concrete roads rarely fail as a result of abrasion. 

From the conclusion just quoted from the Report of the Ministry's Com- 
mittee it would appear that the real object of adopting this type of concrete 
road has been overlooked. Fabric is not used to enable the wearing surface of 
slabs which are badly abraded to be replaced — abrasion, as the Report states, 
rarely causes failure. When fabric is inserted between the slabs the object is 
to facilitate the replacement of cracked portions. Experiments have been made 
for several years at a London works' entrance where the roadway was laid as 
two-course "concrete with an intervening layer of fabric and is continuously 
subjected to heavy lorry traffic. At these works sections of the wearing surface 

sq. yd. in area have been cut out after 12 or 18 months' wear, and have 
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been replaced. It has been found that the surfacing is easily removed without 
pneumatic tools, this operation being little more difficult than the removal of 
an ^sphalt coating. The concrete can also be replaced so that it is scc^cely 
distinguishable from the original surface. 

We understand that this method of construction is now being adopted on 
a main road in the London area, and that it has been applied on th 5 embankment 
leading to a new bridge in South Wales. In the latter case it is intended to 
remove the top course when the filling has setttled and replace the concrete by 
a greater thickness which will raise the level of the road surface to that of the 
carriageway on the bridge, thus reducing the cost of the adjustment that is 
always required in such cases. 


Piling at Cherbourg Marine Station. 

On July 30 the President of the French Republic opened the new harbour works 
at Cherbourg, including the new railway station which had just been completed. 
The cost of the latter is approximately 69,000,000 frs., this figure including the 
costs of the reinforced concrete, foundations, roofing and walling, cranes and 
other mechanical equipment, roads, water mains, rail tracks and junctions con- 
necting the new station to the existing lines. The cost of the reinforced concrete, 
foundations, and drainage was approximately 15,000,000 frs. A description of 
the harbour works during construction was given in this journal for December, 
1929 and January, February, and March, 1930, the last article describing the 
new station buildings for which, as well as for the jetty, Messrs. Christiani & 
Nielsen were the contractors. 

The station buildings cover an area of about acres, and are founded on 
924 pre-cast reinforced concrete piles 60 to 65 ft. long, driven to rock. The 
ground through which the piles had to penetrate is a filling consisting of a mixture 
of fine sand and gravel, below which is an old beach composed of a layer of sand 
and 18 ft. of clay resting on the rock. Through these strata it was impossible to 
drive the piles to the rock when a steam hammer was used, and the assistance 
of a water jet was found to be necessary. In a description of the work published 
in Le G^nie Civil '' it is stated that the pump was driven by a 90-h.p. electric 
motor and had a discharge of 3, *500 cb. ft. per hour. The pressure used was 
140 lb. per square inch. With the aid of the water jet and a preliminary exca- 
vation 6 ft. deep at the position of the pile, the ground was rapidly removed 
under the point of the pile, and the latter descended to the clay bed under its 
own weight in a few minutes. A short period of driving with a hammer — on 
an average 75 blows — was then sufficient to enable the pile to penetrate the clay 
and reach the rock. In this way it was possible to drive ten piles in a day, the 
greater portion of the time being spent in moving the pile frame and in handling 
and lifting the piles. The operations of sinking and driving the pile were 
generally executed in about 15 minutes. 
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Bridge Types and Choice of Type. 

By A. W. LEGAT, M.Inst.C.E. 


Introduction — Different Types — Investigation — Natural Factors 
— Subfoundations — Disturbance - - Headroom — Length — Artificial 
Factors — Load — Width —Contour -Appearance — Typical Examples 
— Special Considerations 


Bridge Types Available. 

Every site provides its own particular conditions affecting the choice of the 
type of bridge most suited to the situation. The number of different cases is 
so great that it is impossible to do more than sketch the general principles involved 
and to give some brief indication of the procedure the engineer should adopt in 
selecting the type of bridge for any particular site. There are roughly thirteen 
main types of bridge construction in reinforced concrete, most of which are 
again subject to variation in transverse arrangement in two or more of five 
different ways. In considering what type of bridge is best suited to any par- 
ticular site therefore the engineer has a very wide choice before him, and the 
selection of the type best suited to the site conditions will call for careful con- 
sideration of every item of data he may be able to collect. 

For most sites it will be found that several of the different types of con- 
struction will meet the local conditions, and the selection of these is not difficult. 
They may in fact be chosen by inspection of the types illustrated later, with 
little more than consideration on the lines of the accompanying notes. To choose 
from these the particular type which will meet the conditions with maximum 
efficiency, permanency, and economy is a much more complicated matter, and 
it will probably call for rough calculations and rough estimates to assist in the 
comparison of two or more of the possible scheipies before the correct choice can 
be made. Whilst it is necessary to make investigation for each individual case 
encountered in practice, some assistance can be obtained by a consideration of 
the various factors which affect the choice, and it is the object of this article 
to define these factors and to suggest the general lines of investigation which 
may be followed. 

The following notes relate to the thirteen different types of bridges referred 
to, and which are illustrated in Figs, i to 13 with the various transverse 
arrangements " A to “ E shown in Figs. 14 to 18. Against each of the 
diagrammatic outlines is given the minimum span for which it would be usually 
considered ; for some of the types are stated the maximum span constructed up 
to the date of writing, so far as the author has been able to ascertain, and the span 
range over which each type is commonly applied. It may be anticipated that 
the development of reinforced concrete, especially in regard to the use of higher 
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working stresses, will in future tend to increase the maximum span for each 
type. 

Jype No. I (Fig. i) is a freely-supported slab or girder construction resting 
on abutments of any suitable form or material. This type is generally suited 
to spans 'up to say 35 ft. for a slab or a slab and beam construction, and to 
approximately 70 ft. if some form of parapet girder is used. If is simple to 
design and construct, and provided the bearings are properly arranged it offers 
a certain degree of “ flexibility ” in the event of bedding down or other disturb- 
ance of the substructure. 

Type No. 2 (Fig. 2) consists of a series of continuous spans each of which 
may have a length up to say 70 ft. if parapet girders are used, but which would 
probably be limited to about 50 ft. in the case of girders below the slab and to 
30 ft. if solid slab construction were adopted. In this type stresses set up by 
contraction and due to temperature changes must be taken into account. These 
may necessitate a cross division of the bridge by expansion joints at intervals 
if the total length is considerable. Care will also be required in j:he design of 
the bearings on the piers and abutments to avoid any considerable lateral .stresses 
being transmitted to the piers. 

Type No. 3 (Fig. 3) is an open frame construction in which the horizontal 
deck slab is made monolithic with the vertical abutment walls. This construc- 
tion is suited to spans up to say 50 ft. but would not generally be found economi- 
cal for spans exceeding about 30 ft. It is a type which might probably be ^adopted 
with advantage more frequently than has been done in the past. 

Type No. 4 (Fig. 4) is a series of continuous spans in which the super- 
structure is not only continuous in itself but is also monolithic with the support- 
ing abutments and piers. The span limits are similar to those of Type No. 3. 
This is a form of construction which should not be adopted where there is any 
doubt of the rigidity of the subfoundation, for it will be apparent that any bed- 
ding down of the piers or abutments relative to the other foundations would 
induce extremely high stresses. For ideal situations, as for example on rock 
foundations, the method would be economical. 

Type No. 5 (Fig. 5) consists of continuous girder spans having varying 
moments of inertia along the span. As shown, this gives to the soffit of each 
span a shape similar to an arch, but where the girders are designed to project 
above the deck the structure may resemble a cantilever girder or a suspension 
bridge in outline. This is a type of construction suited to much longer spans 
than those previously mentioned, and it might be used with advantage in favour- 
able circumstances up to a span of 150 ft. or even more. The superstructure 
might be made continuous with the piers and abutments or might be provided 
with free supports on the top of the piers and abutments. Generally speaking 
there is an advantage in providing joints, so avoiding somewhat doubtful varia- 
tions of stress on the substructure and subfoundations. 

Type No. 6 (Fig. 6) is suitable where the bridge is divided into several 
spans. Its main feature is the construction of alternate spans with projecting 
cantilevers the ends of which are used as supports for freely-supported spans 
constructed between them. This construction has been used for spans up tp 
200 ft. It has evidently greater “ flexibility " than any of the continuous spans 
already mentioned and is therefore particularly well suited to sites liable to. 
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some bedding down or settlement of the supporting piers. For short spans up 
to say 40 ft. plain bearings may be used between the piers and the superstructure, 
but for longer spans a form of rocker or roller bearing which will permit of slight 
rotation due to loading, bedding down of the foundations, or other causes is 
an advantage. 

Type No. 7 {Fig. 7) consists of a single long span between •supporting piers, 
but with projecting cantilevers on the landward side of the piers at both ends 
forming counter-balances the effect of which is to reduce the positive moment 
in the centre span. This construction has been used for spans of up to 450 ft. 
between central supports. It is oj^en to variation by the introduction of joints 
and a freely-supported span in the centre of the main span. This gives the 
construction greater flexibility.*' It is •a type open to considerable develop- 
ment and might with advantage be adopted in more cases than has been done 
in the past. Where the span is across a canal or river and towpaths are* required 
on botli sides the cantilevers projecting behind the main piers can be arranged 
to span over these paths. 

Type No. 8 {Fig. 8) is a fixed arch, or arch made monolithic with the abut- 
ments or piers, and provided with closed spandrels, i.e. with side walls built up 
along both sides of the arch, the space between and over the arch barrel being 
filled with soil or other suitable material up to roadway level. It is suitable 
for use on spans up to 200 ft., or in special cases even more, but it is not often 
adopted for spans exceeding 120 to 150 ft. The reason for this is that the use 
of solid filling greatly increases the dead weight of the structure over and above 
that required if a construction similar to Type No. 9 is adopted. 

Type No, 9 {Fig. 9) is a fixed arch in which the arch barrel or ribs are 
monolithic with the supporting abutments or piers. Instead of the solid filling 
noted in Type No. 8 the deck is carried by column, beam and slab construc- 
tion, or cross- wall and slab construction. This type has been used success- 
fully for the longest spans yet constructed in reinforced concrete, the most 
notable case to date being the Elom Bridge at Brest having spans of approxi- 
mately 600 ft. # 

Type No. 10 {Fig. 10) shows a three-hinged arch in reinforced concrete. 
It has been adopted with success for spans up to 200 ft. and is very suitably 
for situations where there is a possibility of slight movement in the subfoimda- 
tion, as may possibly occur in certain types of .soil or in areas subject to mining 
or other disturbance. Another advantage is the reduction of stresses due to 
contraction and temperature changes which become so important in monolithic 
structures. The hinges may be made entirely of metal, may be moillded in 
concrete, or may be formed in the reinforcement of the bridge. ^ 

Type No. ii {Fig. ii) shows a two-hinged arch. This is a type which is 
not usually adopted. It has an advantage over the fixed arch in some cases, 
but as a general rule it will be found that if hinges are to be introduced then 
it is better to use three hinges, one at each springing and one at the crown, rather 
than to limit them to one at each springing as in this type. Here again the 
use of the, hinges appreciably reduces the stresses due to contraction and changes 
of temperature. 

Type No. 12 {Fig. 12) is the bowstring form of construction consisting of 
arch ribs constructed above the deck level of the bridge with horizontal ties 
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connecting the springings and resisting the horizontal thrust of the arches. These 
ties are therefore in direct tension. Usually they are suspended from the arch 
ring at intervals and form the side members of the deck construction. This 
form can be adapted to long spans, the longest noted to date being 300 ft. 
By .some engineers the direct tension in hangers and horizontal ties is considered 
to be an objectionable feature tending to the development of hair "cracks in the 
concrete which might lesult in deterioration of the reinforcement ; there is little 
direct evidence to support this criticism, however. 

Type No. 13 (Ag. 13) is a variation of the bowstring construction in which 
the deck is placed at a level above the apparent springing of the arch. The 
deck is suspended by ties from the arch iing for the major portion of its length, 
but towards the end is supported from tne top of the arch ring by means of 
columns or cross walls. 'Phis is a type which is not often seen and which the 
site conditions seldom make necessary. 

Most of the thirteen types desenbed are subject also to variation in the 
ariangement ot the cross section of the bridge. These arc indicated in Figs. 14 
to 18 and are marked Types A, B, D, and E. 

Type A (Fig. 14) consists simply of a slab of uniform thickness throughout 
the cross section. It is found in short-span portal-frarne construction and in 
some parapet-girder bridges. 

Type B (Fig. 15) consists of a deck slab .supported by ribs or beams on the 
underside, and is possibly the most common form of deck slab construction in 
biidge work. 

Type C (Fig. 16) consists of a deck slab supported by ribs or girders pro- 
jecting above it along both sides. Its usual form is that of the parapet bridge. 

Type D (Ftg. 17) is similar to Type C except that the upstanding ribs are 
not so deep and do not form part of the parapet. It is not a very common form 
of cross section. 

Type K (Fig. 18) is a cross section of a cellular type of bridge in which a 
soffit slab is provided along the bottom of the girders and the deck .slab spans 
across the girders at the road level. Externally a bridge of this type has a 
solid appearance. Due to the reduction of dead weight which results it is a 
form suited to long spans, and will probably be used more in future than it has 
been in the past. 

Types A, B, D and E can be used for any width of bridge, whilst Type C 
is suitable only for comparatively narrow bridges usually of the parapet girder 
type. 

In addition to these general types and variations in reinforced concrete 
bridge construction one occasionally encounters what may appear to be unusual 
types, often simulating structural steel work in general arrangement and appear- 
ance. Actually these may almost invariably be included with one or other of 
the types illustrated. The great amount of intricate shuttering Work which they 
involve makes them unsuitable for what are to-day considered normal spans. 
Due, however, to the saving of dead weight resulting from their open-work con- 
struction they appear to be more suited to very long span bridges, and it is 
mainly in this class of work that they have been used up to the present. For 
spans under 250 to 300 ft. it is doubtful whether they would^jrove economical. 
Having before us the different t5^s of bridge which may be adopted,, there 
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arc three questions to which answers must be found before one can decide on 
the type of bridge most suited to any particular case. 

• (i) Wliich of the types can be adapted to the particular site in question ? 

(2) Which of these possible types will do the work most economically ? 

(3) Are there any disadvantages in the adoption of this most economical 

sciieme ? If so, one must then consider one of the schemas which 
IS a little more costly than the cheapest to meet the requirements. 

If we can iind definite answers to these questions for any particular example 
then we shall be in a position to concentrate on the detail design of the chosen 
type knowing that the final design will have all the requirements of the ideal 
bridge and particularly those of efficiency ^ permanency, and economy. 

In endeavouring to find an answer to these three questions, there are two 
sets of factors which call for consideration. The first, which may be termed the 
natural factors or factors dependent entirely on the site conditions, are : 

(а) The subfoundation. 

(б) The possibility of mining or other disturbance. * 

(c) Headroom necessary 

(d) 'fhe length of the bridge. 

There aie also a number of what may be termed artificial factors, that is, 
factors decided by the necessities of the case These may be enumeiated as: 

(a) The load which the budge is to cairy. 

(b) The width of the bridge. 

(c) Tlie contour 

(d) The appearance. 

Let us now consider these factors separately with a view to appreciating 
the extent and manner in which they aflect the choice of bridge tyjie. 


Subfoundation. 

It may be taken as a general rule that if the foundation work is compara- 
tively costly It will be better to reduce the number of foundations as much as 
possible and in consequence to use comparatively long spans. If, on the other 
hand, the foundations are likely to be inexpensive it will be more economiced 
to use short spans and a comparatively large numbci of foundations. 

It has often been suggested that in multiple-span bridges the division of 
spans should be such that the total cost of the substructure equals the cost of 
the superstructure. Whilst there is some justification for this it should not be 
followed too rigidly in view of the many factors involved in the choice of t3q)e 
of bridge. These statements are, however, open to some qualification. Take 
for example the case where the ground is particularly poor and where in con- 
sequence it is necessary to spread the load from the new bridge over the whole 
area of ground covered by the bridge. This might conceivably occur on a site 
where it is impossible to obtain an absolutely rigid foundation at any reasonable 
depth which could be reached by piling, but where a comparatively low loading 
of the ground at shallow levels is permissible. Although the foundations in 
such a case would be comparatively expensive, it would obviously be an advan- 
tage to have several short spans rather than one long one in order to reduce 
the stresses induced in the raft system connecting the various piers and abutments. 

578 



bridge types and choice of type. 

From the general lule one is also led to the fact that, in ipost cases, if the 
foundations require to be carried to comparatively deep levels they will be costly 
and 111 consequence it will be better to use comparatively long spans and so 
reduce the number of foundations At the same time it should be noted that 
if a foundation is only obtainable at a very low level it will be better to have 
only vertical reactions, and in consequence for single spans the arch type of 
construction is not likely to be favoured in cases of this kind tor multiple- 
span bridges, however, where the major portion of the hon/ontal thrust would 
be balanced over intermediate piers the objection would not apply so strongly. 
On the other hand, if the foundations are shallow they are likely to be com- 
paratively cheap and short spans v^ll be favoured Such shallow foundations 
will also be more suited to deal with inclined reactions, and an arch type of con- 
struction would therefore offer some advantage Wheie abutments or inter- 
mediate piers are to be constructed m a river or othei water, dams are likely to 
be required These are temporary works carried out solely for the purpose of 
facilitating the construction ot the permanent structure and are removed after 
the permanent structure is completed It is theiefore desirable to hpiit the 
expenditure on such temporary works as much as jiossiblc, and this can best 
be done by reducing the number of foundations required This automatically 
guides one to a reduction in the number of spans, ^() that in such a case, other 
factors being equal comparatively long spans arc favoured 

The reason foi the total cost increasing considerably with the increase in 
the number of dams is apparent, for as a geneial rule the longer side of the dam 
will be across the bridge and the short side m the diiection of the span of the 
bridge Foi cxamjile, suppose a budge piei is 50 ft long, say a little more than 
the total width of the budge and has a width of say 12 ft , if two such piers 
are required the total length of dam required will be 248 ft If, however, four 
piers are used the width of pier to give the same intensity of loading on the 
ground will be m the neighbourhood of 6 ft and the total length of dam required 
for four piers would be 448 ft , or almost twice as much as in the tirst case In 
addition to the fact that the length of the dam increases almost directly as the 
number of supporting piers and abutments, the delay occasioned m constructing 
a number of such dams, tirnbenng inside, pumping out, withdrawal of the dams 
after use, etc , is likely to be considerable and to increase appreciably the cost 
of the finished work 

Table I gives the approximate weight per square foot which the super- 
structures of bndges of various spans are likely to produce, and if to these are 
added the design load per square foot calculated as equivalent to the live load, 
one can rapidly find approximately the total load on the foundations for any 
given span. From the information obtained during the investigation at the 
site the reasonable intensity of loading to be imposed on the ground a^ different 
levels will be known, and by equating the two one will be able to find roughly 
the width of foundatiou required for any subdivision of length If the total 
width of the foundation for the chosen span does not exceed 20 per cent to 25 
per cent^ of the span then it will usually be reasonable to spread the load from 
the pier. If, however, the spread required exceeds 25 per cent, of the span it 
is probable that it may be economical to go deeper with the foundations to a 
stifle stratum or to use piles, or to deal with them in an even more ^borate 
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Table I. 

Approximate Weights per Square Foot of Girder or Open Spandrel Arch 

Bridges. 


Span in It 

Approx dead load of 
bridge superstructure 
per square foot 
lb 

Ministry of Transport 
approximate equiva- 
lent live load per 
square foot 
lb. 

20 

Ibo 

490 


180 

400 


215 

320 

70 

250 

290 

100 

310 

260 

150 

400 

230 

200 

4 c)o 

210 


[Note : Add the dead and live load figures given to the approvimate weight ot the founda- 
tions per square foot ol bridge Ihis total multiplied by half thp bridge area equals the 
load on one foundation J 


Example. 


The use of the above table may best be shown by an example. 

Suppose one is considering the adoption of a loo-tt. span gnder bridge. 
The approximate widtli of foundations required may be determined as follows : | 

lb. 

Dead load = 310 ) ^ . I 

T . \ fiom Tab)“ 

Live ,, 

Foundations, say | weiglit of superstructure -- 200 

770 

Safe intensity of pressure from foundations ~ 2 tons per square foot 

_ 50 ft. X 770 


width of one foundation 


- 8-6 square feet. 


2 X 2240 

In the case of an arch bridge, the values of the live load and the weight of 
the superstructure could be taken from this Table, and the approximate hori- 

Wl^ 

zontal thrust obtained from the formulae H = , where r is the rise of the 

8r 

arch. The size and shape of the foundations are then best determined graphic- 
ally, being largely dependent on the height of the arch springing from the natural 
subfoundation level. 
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way. Having made rough calculations on this basis, the engineer will find it 
necessary to prepare rough comparative costs of foundations necessitated by 
different spans or types to guide him to an answer to the question What typ-e 
and span of bridge is to be adopted ? " 

Subfoundations Liable to Disturbance. 

In mining areas or in areas where brine is pumped from the ground there 
is considerable possibility of settlement taking place in the ground at great depths 
below the bridge foundations. It should first be appreciated that such move- 
ments are really miniature earthquakes, and it is quite impossible to prevent 
this type of disturbance from alfoct^ng the bridge stnicture no matter of what 
material or to what design it may be built. No amount of spread or increase 
in the depth of the foundations (short of carrying the foundations down to a 
depth below the mine workings) will prevent ultimate settlement taking place 
where the whole of the ground sinks for great depths. In consequence it is 
necessary for the engineer to keep m mind that the bridge may settle and 
that it may not settle uniformly. Jn such cases he should adopt a type which 
will allow for considerable relative variations in settlement, of say 6 in. upwards, 
of the al)utments and various piers, dependent on the knowledge of the settlement 
already expeiicnced in the neighbourhood, and the design must be such that 
this settlement may take place without affecting the strength or permanency 
of the structure. A factor vif this kind will have a considerable effect on the 
choice ot type of bridge to be built, and will always lead away from monolithic 
construction towards one of the " flexible types having the maximum number 
of hinged joints. 

In this connection it should be noted also that in such cases there is a slight 
possibility of greater settlement at one end of an individual pier or abutment 
than at the other. In other words, it does not necessarily follow that a pier 
will settle uniformly over its whole area ; it meiy in fact tilt across the bridge. 
The only way of providing for this contingency is to design and construct the 
pier as stiffly as possible along its length so that it will be capable of standing 
stresses induced by such unequal settlement, and by increasing the intensity 
of load on the part of the subfoundation which does not settle will tend to crush 
this and to keep itself as nearly as possible on an even keel. Reinforced concrete 
IS particularly well suited to the constructioi> in such cases. In steel bridges 
arrangements are sometimes made for the jacking up of the girders on the top 
of the abutments and piers in the event of non-uniform settlement There is 
no reason why a similar arrangement should not be adopted in reinforced con- 
crete construction. The deadweight is generally greater, but usually it would 
not be found either difficult or unduly expensive to provide facilities for jacking 
up the reinforced concrete superstructure. Unfortunately there has been up 
to the present a tendency to decry the use of reinforced concrete for cases of 
this kind, but it is anticipated that in future there will be a slowly increasing 
adoption of reinforced concrete for bridges of this type. In such cases Types 
Nos. 6 , 10, and 12 are suitable for consideration ; the remaining types should 
not be adopted. 

Another very important factor in deciding the type of bridge to be used is 
the maximum construction depth available. The level of the soffit of a bridge 
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is usually governed either by the height of flood water or by any navigational 
use to which the river or stream may be placed. On the upper side the level 
will be governed by the contour of the roadway over the bridge, and the differ- 
ence between the two will give the construction depth available. If this con- 
struction depth is large then it will in itself have no effect on the type of bridge 
to be used, but if it is lestricted and it becomes less than a twentieth part of 
the span then the girder type of construction (Nos. i, 2, 3, and 4, and possibly 
also No. 6) is not likely to be suited to the case. Instead it will be found that 
Typ)e No. 12, the bowstring girder, will give the maximum of construction depth 
owing to the fact that the actual carrying members of the bridge project well 
above the roadway. Types Nos. 5, 7, ii, and 13 will probably be the next most 
suited tor a case of this kind. As regards the cross section of the bridge. Type A 
would probably give the minimum of constructional deptli, followed closely by 
Types C and D. The construction depths necessary for a roadway say 20 ft. 
in width, using Type No. 12 bowstring girder, will piobably be from 18 in. to 
24 in. and will be quite independent oi the bridge span and wholly dependent on 
the width between the bowstrings and also on the load to b^ earned. The arch 
construction (Types Nos. 8, q, and ii) and the girders having varying moments 
of inertia (Type No. 5) will probably necessitaie a constructional depth in the 
centre from a thirtieth or a fortieth part of the total span ot the bridge, depend- 
ing to some degree on the constructional depth available at the springing or 
alternatively on the rise of the arch. 

Length of Bridge. 

The total length of the bridge is another factor affecting the type to be 
adopted, and the length itsclt depends almost entirely on the economic point 
at which the change .should be made from suspended to .solid construction. It 
resolves itself into a comparison of costs ot suspended approaches and of solid 
approaches consisting of approach walls and the necessary filling. A table 
similar to Table II based on rates applicable to the site will be of assistance. 
This gives the approximate cost of retaining walls of various heights on normal 
ground together with the cost of filling per foot ot length for varying heights 
and for approaches having a total width of 20, 30 and 40 ft. The cost of the 
filling is ba.sed on a rate of ^s. bd. per cubic yard in place. If we take the cost 
of construction of suspended approaches at .say £10 per square yard and compare 
this with the cost of the solid approach construction we can quickly find a suit- 
able point at which to change from solid to suspended work. As a general rule 
this will be found to occur where the bank in the approach increases beyond 20 ft. 
in height. It should be noted that whilst the prices given are suitable for normal 
conditions and rates at the present day they will vary for different districts as 
the prices of the various materials involved vary from time to time. In con- 
sequence it will be necessary for the engineer when he has an important bridge 
structure under consideration to make up approximate prices based on the local 
rates ruling at the time on the same lines as those shown for purposes of com- 
parison. 

There are numerous factors which may considerably influence this decision. 
For example, in some cases the materials excavated may be gravel suitable for 
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use in concrete, and even if not suitable for reinforced concrete it will be reason- 
ably suitable for mass concrete. In a case of this kind the retaining walls to 
the approaches would be more economical to construct than in normal cases, 
and in consequence it would probably be an advantage to carry out the solid 
approach work farther and higher than in a normal case. 

A similar effect would result if filling were particularly cheap or if it was 
necessary to find a suitable tip for the excavations for the bridge foundations. 
Here it would be advisable to arrange the approach works so that they would 
absorb the whole of the surplus excavation available. 

Another case might occur where it was wished to make some improvement 
to a corner of the roadway at a site pot far distant from that of the bridge and 
wiiere there might not be available a suitable tip for any surplus soil. In such 
a case use might be made of tlic approaches of the new bridge to deposit the 
soil trom such an improvement. 

The type of subfoundation will also have to be taken into account. In 
cases where suspended work necessitates deep and costly foundations, while 
solid construction can be founded cheaply at shallow levels, then the latter will 
obviously offer an advantage and will in consequence be adopted as far as 
possible. 

It will also be noted from consideration of Table II that the narrower 
the bridge the longer will be the total span, from solely economical reasons due 
to the fact that the approach work will always call for two supporting walls 
which are much more expensive than the intervening filling and more closely 
approach the unit cost of suspended work. Usually, therefore, the narrower 
the bridge the longer the suspended work and the shorter the solid approach ; 
tlie wider the bridge, the shorter the suspended work and the longer the solid 
approach work. 

A further factor which might have some effect on the position at w’hich 
one changes from solid to suspended work is the cost of the land on which the 
bridge is to be built. If this was particularly high it would be desirable to limit 
the width taken up by the banking of the approaches as much as possible and 
in con.sequencc this banking would probably be retained between walls for the 
whole of its length. 

These various factors affecting the point where the change should be made 
from solid to suspended work have been briefly mentioned, but their number 
might be considerably extended ; in fact the data collected at the site of any 
proposed bridge will almost invariably contain some novel factor affecting this 
choice. Those mentioned will, however, provide some guidance to the line of 
thought necessary when considering this matter. 

In addition to consideration of the points at which the change from sus- 
pended to solid work should be made, one must also consider the question, When 
should one change from main spans to suspended approach spans ? This is 
a factor almost invariably settled by the contour of the site, but in principle 
it should be noted that down to comparatively short spans the greater the number 
of supports the lower the cost of the suspended work per unit of area on normal 
foundations. 

Another factor which will enter into the question is that of the width of 
the river to be spanned, and as has already been noted it is essential that the 
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Table II. 

Approximate Costs of Solid Construction for Bridge Approaches; 



Cost per lin. ft. 

Height i 

in ft. I 



1 wall i 

2 walls 

« i 

22s. 

44s. 

1 

10 

32s. Od. 

65s. 

12 

45s. 6d 

91 s. 

15 

70s. Od. 

141S. 

18 

lois. 

202s. 

20 

127s. 

254 ^- 

25 

203s. 

406s. 

30 

3045. , 

608s. 


Cost per lin. ft. of filling at 
3 S. 6d. per ciilr*. yd. 


I 


Bridge 

1 20 ft. ! 

wide 

Bridge 

ft. 

wide 

1 Bridge 

I 40 ft. 

' wide 

62s. 

93 ^ 

124s. 

785. 

T17S. 

156s. 

93s 6 d. 1 

140s. 

187s. 

117s. 

175s. 6 d 

2345- 

140S. 

210s. 

280s. 

156s. 

1 

234s. 1 

312s. 

' 1945. Od. 

292s. 

380s. 

1 

233s 6 d . 

3505. 

467s. 


Note. 


Add cost of 2 walls and fill- 
ing between, and where 
this is less per square 
yard than the cost of sus- 
pended work, or say ap- 
proximately ;^io, then 
solid construction is prob- 
ably preferable. 


Example. 


A bridge approach i.s to be 40 ft. wide and 25 ft. above foundation level. 
Will solid or suspended construction be more economical ? 

From the Table : 

. ' Cost of two walls = j^3o 8s. od. 

filling = 23 7s. od. 


{S 3 15s- orf. 

Cost of solid construction per square yard 


£53 15 ^- o^ . X 9 
"40 

= £12 approx. 


Suspended construction (cost £10 per square yard approximately) would 
probably be the cheaper. 
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full area of waterway existing before a bridge is built shall be preserved in the 
design of the new structure. 

Loads » Width and Contour. 

Next we come to artificial factors affecting the choice of type. In the first 
place we have the question of load. Where this is heavy it will tend towards 
the adoption of comparatively short spans, whilst if the design load is light it 
will tend towards the adoption of longer spans. I'hc reason for this is that the 
heavier the load the heavier the construction required to carry these loads and 
the more expensive in consequence does the suspended work become. 

The next question is that of width of bridge. This has not a very great 
influence on the type of construction to be cliosen except in cases where the 
bridge is so small that parapet girders may be adopted. I'hese will provide an 
economical form of construction, hut they arc not generally liked owing to the 
possibility of vehicles colliding with them, and in damaging the parapet at the 
'*ame time damaging the supporting power of the structure. This is a factor 
which does not occur if the parapet is not part of the supporting structure of 
the bridge as is the case in every other type. 

The next factor is the contour of the bridge, and this can be adapted to 
any type except that of the bowstring, which as a general rule is made hori- 
zontal or with only a very slight camber along the length of the bridge rising 
towards the centre. 


Appearance. 

Finally there is the (piestion of appearance. Where the bridge is to show 
a concrete finish any of the types may be adoj)ted, but where it is wished to 
add a veneer of stone or other material then only solid spandrel construction 
is suitable. This can be obtained in Types Nos. i, 2, 3, 4, 5, 6, 7, 8, 10 and ii. 

A decision on the subdivision of the total length of a bridge is also frequently 
aftected by the appearance. Unless there is special reason to the contrary, 
multiple-span bridges should have an odd number of spans ; an even number 
never looks well unless there is a special reason obvious to the layman when 
the bridge has been constructed. 

In certain situations some of the types may appear incongruous and unsuit- 
able, and this is a factor which should be given careful thought for it is iinwi.se 
for the engineer when designing a new structure to offend the iesthetic taste of 
the general public. He must remember, however, that the purpose of a bridge 
is of greater importance than its appearance, and it is seldom that the type of 
bridge to be adopted will be governed by its elevation. Instead, when an archi- 
tect is not employed, it will be a problem for the engineer to make the elevation 
of the most suitable type of bridge fit in as well as possible with its surroundings. 
We know of a case where a bowstring girder has been erected in a wild moor- 
land situation, and which in consequence has been severely criticised pn the 
score of its unsuitable elevation. In this case the bridge crosses a stream travers- 
ing a wide valley, the stream being liable to sudden and high floods. To have 
raised the roadway in the neighbourhood of the bridge in order to permit of 
an arch or girder type of construction would not only have been expensive but 
might also have been dangerous due to the possibility of floods overflowing the 
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river l)ank and causing damage to the new embankment on both sides. In 
consequence a bowstring girder was adopted requiring the minimum construc- 
tional dept 1 1 and so providing the maximum headroom for the flow of water. 
This is a perfectly sound engineering decision. It is admitted that the appear- 
ance of the bridge is not quite suited to the countryside. Possibly a roughly 
busli-liammered stone, concrete, or masonry-faced arch would have been more 
fitting, but this is a rase in point where although the bowstring is unsuitable 
from the rcsthetic point of view it is nevertheless the only sound engineering 
solution of the problem. 

Examples. 

Having suggested in brief outline the various questions which arise in select- 
ing a type ol bridge, it is proposed to apply the conclusions to a number of 
typical cases where bridge construction might be required. It must be under- 
stood that every bridge type requires .separate consideration of all the factors 
mentioned before a final decision can be arrived at, and the three examples 
given are merely a guide to the method ot analysis and are not the analysis itself 
for any jiarticular actual example. 

Example i. — A deej) and narrow rocky lavme, with rock outti opping at 
both sides and every wheie found at shallow depths below the surtacc soil. 

This is obviously a case where it would be expensive to bring a foundation 
up from the bottom of the ravine to a comparatively great height and conse- 
quently at considerable cost. The case would therefore lead one toward the 
adoption of a single-span bridge. If the span were up to approximately 30 ft., 
Ty|)e No. i might be adopted. The rocky .side of the ravine could, however, 
provide excellent resistance to the thrust ot an arch, and in consequence Type 
No. 8 would also call for consideration due to the tact that there would be no 
likelihood of settlement m the rocky sides of the ravine. The fixetl type arch 
No. 8 would here be preferable to the hinged type Nos. 10 or ii. As there are 
no practical limits to the construction depths this factor docs not affect the 
decision. The choice would probably rest between Types Nos. 1 and 8, and 
a comparison of cost and appearance would finally determine which of these 
types would be used. 

Example 2. - A rocky valley, comparatively .shallow and narrow, with the 
rock to be found everywhere at comparatively shallow dc[)ths below the surface. 
It is j)robable that in such a ca.se the stream in the valley would be liable to 
considerable flooding. 

In this case the foundations would evidently be inexpensive, and in con- 
sequence it would be reasonable to use comparatively short spans. There is 
no possibility of mining or other disturbance, and in consequence there is no 
necessity to make the bridge particularly “ flexible.’' Owing to the probability 
of considerable flooding it would be desirable to provide the maximum waterway 
and also to give plenty of length to the bridge in order not to affect either the 
flow of the river in flood or the distribution of flood water when the river over- 
flows its banks. In consequence, if the span does not exceed 30 ft. Type No. ia 
I and 14) would require consideration. If the span is greater, Types Nos. ib 
or ic could be adopted for spans up to say 70 ft., although in wew of the com- 
paratively inexpensive foundations it would probably be found more economical 
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to subdivide the total length into two or more spans. If the total width were 
70 ft. or more, and if the construction depth available was very little indeed, 
and if a single span offered some decided advantage, then a bowstring type of, 
construction might call for consideration. The possibilities here would prob- 
ably be narrowed considerably by the detail data for any particular case, and 
as in Example i would probably resolve itself into the comparison of cost and 
appearance of, say, two of the types mentioned. 

Example 3. — A wide deep valley with a stream to be crossed by tlie bridge, 
the ground being of normal type. 

In this case the foundation^ and substructure would be likely to pro\'e 
expensive due to their considerable height, and in consequence it would be desir- 
able to limit their number as much as possible. Further, due to their height, 
as previously noted it would be better to produce only vertical reactions. This 
rules out arch construction unless the arches are made with very considerable 
rise and spring from a level close to the gnuind. No mention is made of mining 
()!' other disturbance, and in consequence this factor will not affect the choice. 
Due to the dejith of the valley it is obvious that the question of construction 
depth and headroom under the bridge would not affect the decision. The total 
length of the bridge would in this case probably require careful consideration, 
as also the subdivision of this total length into suitable spans. It is probable 
that Types Nos. 5 or b would prove most suitable for this case, [)robably adopting 
cellular construction for the piers. 

In these considerations no mention has been made of skew spans, and it 
should be noted that these have some bearing on the decision arrived at in 
regard to the type of biidge to be adopted as they invariably create complica- 
tions in the de.sign although little if any in the actual construction. Types 
Nos. I and 2 are more suitable than Types Nos. 3 and 4 where spans of any 
considerable skew are under consideration. Ihe reason is that in a skew span 
there is always a doubt as to the direction in which the load will span, and 
there is a probability that it will tend to carry across the shortest span, that is, 
normal to the line of the supports as shown on the accompanying Ftg, 19. In 
suSi a case one would be left with a state of affairs not amenable to strict cal- 
culation in the corners of the bridge span. In these positions it is j)ossible that 
lairly high concentration of stresses will occur on which it is impossible to place 
a calculated value. Type No. 5, with accurate calculation, is (|uite easily adapt- 
able to skew spans. The same applies to Type No. 6 except that one is here 
faced with a somewhat peculiar .state of affairs in regard to the hinges. These 
will not usually be normal to the centre line of the bridge, and in consequence 
their movement, due to various factors of load, contraction, temperature changes, 
etc., is somewhat complicated. For spans up to say 60 ft. this will not be a 
serious matter, but for spans of over say 100 ft. it would ret^uire careful con- 
sideration. It should be remembered that in cases of this kind, and in fact in 
every skew bridge, th.e reinforcement of the acute angle both of the support 
and of the suspended work should receive special consideration, and special 
reinforcement should be supplied to meet the stresses which it is evident are 
likely to develop and on which it is impossible to place any accurate calculation. 

It will be appreciated that the choice of bridge type depends to some degree 
on experience, but even more on a careful study of the site conditions. At 
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first it will prove somewhat laborious to go into the various considerations and 
to produce rough designs and rough estimates of the various schemes considered. 
In time the choice of type becomes much more straightforward as one obtains 
guidance from the rough schemes and the final schemes adopted for earlier work. 
In nearly every case there is a particular type which will give the most satis- 
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Fig. 19 . 


factory tiiiished structure for the purpose for which it is built and which is also 
the most economical to meet the requirements of the case. 

In conclusion it should perhaps again be emphasised that this article pro- 
vides a general indication of the line of thought required in selec ting the type 
of bridge for any site, but that the decision for any particular case depends almost 
entirely on the site or on the natural and artificial conditions which have been 
noted. 


The Ryburn Dam. 


On September 7 the Wakefield Corpora- 
tion's mass concrete dam in the Ryburn 
valley was completed at a cost of about 
;f^45.ooo The new dam, which was con- 
structed by direct labour to the design 
and under the supervision of Mr Clemesha 
Smith, MlnstC, E, the Waterworks 
Engineer to the Wakefield Corporation, 
retains water to a maximum depth of 
100 ft and IS curved on plan to a radius 
of 700 ft The maximum height from 
foundation level to the roadway across the 


crest is 1 2 r ft , and the storage capacity is 
220,000,000 gallons At foundation level 
the maximum width of the base is 84 ft. 

The whole ol the concrete has been 
placed by gravity through lo-in. sheet 
iron tubes, and the depth of the cut-off 
trench has been reduced by extensive use 
of cementation. 

Illustrated articles describing the design 
and construction of the dam were pub- 
lished in this journal in July and August, 

1930- 
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Promenade Development at Wallasey. 


In the year 1927 Pdiliamcntary sanction 
was obtained for the extension ot New 
Brighton promenade to a point 300 yd 
west of Harrison Drive, at an fstimatcd 
cost of £i)oo,ooo Ihe work now m hand 
lorms the lirst portion of the scheme 
(It signed by Mr 1 St G Wilkin'-on 
M Inst C }. , the Borough Fnginccr and 
consists of the exte nsion ot the promt nadc 
to tht Red Noses, a distance of atioiit* 


Valves are also provided to enable the lake 
to be filled on smaller tides 1 he remain- 
der of the enclosed space is being laid out 
as promenades, gardens, a motoi park, 
and an open air swimming bath 

The Sea Wall. 

Work on the new sea wall was com- 
menced in April, 1931 and this and the 
maiine lake arc nt)w completed The 



Fig. 1. 


i mile, and the provision of a maiinc lake, 
open-air swimming bath, and public gar- 
dens, at a cost of about £^00 000 The 
contractors are Messrs Edmund Niittall, 
Sons 8 c Co , Ltd 

An area of 40 acres '“is enclosed and 
reclaimed from the foreshore by a new 
wall containing about 50,000 cb yd of 
mass concrete Ten acres are used as a 
boating lake 4 ft 6 in deep, which is filled 
by spring tides lapping over the lake wall 


wall IS constructed ol mass concrete 
16 ft thick at the base, and the total 
height fiom foundation# to coping level is 
38 It 8 in at the deepest pwunt, one half of 
this height being below shore level The 
foundations are partly on clay and partly 
on the red Tnassic sandstone In each 
case the wall was constructed inside a 
cofferdam of Larssen No 2 steel sheet 
piling driven below foundation level and 
sufficiently high to exclude the tides At 
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the deepest section the piles were 40 ft 
long. A No 7 McKiernan-Terry steam 
hammer, slung Irom the jib of a crane 
. mounted on caterpillar track {Fig. i),was 
used for driving the piles, two piles being 
driven simultaneously. Compressed-air 
jetting was used to assist in driving the 
sheet piles, and proved a very successful 
method ol increasing the rate of penetra- 
tion. 'J'he pressure of compn'ssed air used 
in driving the steel sheet piling was 90 lli 
pejr square inch. v\ ij-in. diameter pipe 
and a J-in nozzle were used. The com- 
pre.ssed air acting in conjunction with the 
water in the sand through which the piles 


On the land side the wall thickness 
decreases by stepping back 6 in. at verti- 
cal intervals of 2 ft., while the sea face is 
stepj:)ed as shown in Fig. 2, the profile 
being designed to break the impact of 
the waves, return the water to the 
.sea, and keep the promemade free from 
water other than spray blown over by 
the wind 

Material excavated from the cofferdam 
was tipped behind the wall. Additional 
filling was obtained from excavation of 
the sandhills by a Ru.ston-Biicyrus navvy 
on cab'rpillar track. The total volume of 
filling required for bringing the promen- 



Fig. 2 . 


were being driven was found to reduce 
the average time required for driving a 
pile from 35 minutes to 25 minutes. 

Where the wall foundations were on 
rock the steel sheet piling was withdrawn, 
but where the foundation was clay the 
lower portions of the piles were left in 
position and i4-tn. square precast rein- 
forced concrete piles were driven at lo-ft. 
longitudinal centres under the toe of the 
wall to obtain a greater degree of stabil- 
ity. The reinforced concrete piles were 
driven to a set of i in. for 10 blows of a 
50-cwt. drop hammer falling 3 ft. The 
number of piles required was 370, having 
a total length of 5,760 ft. 


* 

ades to the required level was approxi- 
mately 280,000 cb. yd. 

On the sea lace and on the stepped back 
of the walls “ Blawforms ” were used as 
shuttering, with a special steerform for 
the curved nosing of the coping ; this was 
supported by curved steel tee-irons and 
wedges as shown in Ftg. 3, Normally the 
shuttering was supported from the ^tim- 
bering of the cofferdam, but on a short 
length where the cofferdam was damaged 
by very heavy seas it was necessary to 
erect rolled steel joists as soldiers (Fig. 3), 
strutted and bolted in pairs to carry the 
wall forms. 

The mass concrete (quality A) used in 
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coiibtructmg the sta wall is in the piopor 
tions of 1 12 lb of rapid hardt niiig Port 
land t cment to 3^ cb It ot Rossett sand 
^nd 7 cb ft ot P< nmaenmawr granite 
passing through a 2^ in screen This is 
iiced on exposed surfaces with a 12 in 
thickness of (jualit\ B eonerett in the 
propoi tions of 112 lb ot rapid hardening 
Portland cement to 2J eb ft of sind and 
5 j>'irts of granite passing a i^ in serecn 
V shutter was not used to sep ii ite the 
two qualities of concrete 

The method adopted to scpaiii* the 
two lonerttcs as they wt r< plact 1 wa^ 
to pi ICC a 12 111 liycr ot B (judit\ 


Ihe Blaw*KaoK plant used on these 
contracts is illustrated m i tg 4 This 
t omprised a steel bin batching plant with 
a T cb yd Rex mixer Concrete was^ 
dtliveied into i cb yd skips with 
bottom optning doors and detachable 
bodies and transported to the forms in 
trains hauled b\ petrol locos Ihc out 
put ot the concrc ting plant w hen w orking 
to its lull capacity is 60 ( b yd hourly 
Tn the sea wall there an plain butt ex 
pinsion joints at intervals ot Oo tt Ihe 
joints in tht ciiping aie spaced 40 ft apirt, 
\t Intel V ds ol 20 ft ilong the inside of 
tlu w ill arc pirtitioii walls 2 It wich ind 



Pig 3 


concrete adjoining the tacc of the w ill 
and let this stand at its natural angle ol 
repose following this up immediately 
with A concrete for the remaining 
width of the wall Ihc whole ol this 
concrete was then well punned and the 
process repeated in 12 m layers until a 
total hit of 4 ft was attained 1 01 the 
reinforced concrete work, including the 
precast piles the proportions used arc 112 
Ib of rapid hardening cement to 2} parts 
of Rossett sand and 5 parts ot J-in Pen 
maenmawr granite In all concrete work 
the fine aggregate is a pit sand which is 
washed twice before being delivered 011 
the site 


abewe the piomtnadt h\cl these form 
spaces in which stats are being provided 
and anchored to ^ in square timbci plugs 
12 11) long cast m the conciete Sven 
J2 in diameter outlets with flap and 
reflux V lives ait provided through the 
wall at a depth of 4 ft below the promen 
ade level In addilnon the filling is 
drained by 0 in gla/ed earthenware open 
jointed pipes 

Ihc promenade includes a 50 ft and a 
24 ft reinforced concrete carriageway 
separated by an intermediate footpath 
10 ft wide In addition there arc a 30 ft 
footpath between the sea wall and the 
24“ft road and a 13 ft path alongside the 
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50 ft loarlway The promenades art 
built on filling covered with 9 in of rock 
rubble Ihe earriageways are composed 
pt 8 in of concrete with H K C reinforce 
ment and surfaced with a 2 in layer of 
asphalt and their total aiea is 28000 
sq yd Precast concrete kerbs supplied 
by the Lueipool Artificial Stoiu (o 
I td aie being used ind the footpiths 
are suifued uitheoncrete slabs supplied 
by Constone Ltd Ot the latter theie 
ar( 5 000 s(j yd made with grey con 
Crete and 22 000 s(| yd tinted red Ihe 
sub eontrutors for the keib laying and 


The site for the bath is 510 ft long by 
410 ft wide On the south side of the 
bath IS the championship area having a 
length of 165 ft and a width of 6 q tt 
In this area the minimum depth of water 
IS 5 ft 0 in at the cast and west sides and 
a minimum depth of 15 ft is maintained 
in the middle of the area over a width of 
33 ft for TO metrt diving To the north 
of the championship area the side walls 
are letunud and the width of the bath is 
increased to 330 ft the depth of water 
in a 60 ft width on this k ngth decreases 
Uiiitormly from 5 ft at the southern edge 



Fig. 4. 


footpath construction arc Messrs John 
McGeoch & Sons, of Wallasey 

The Swimming Bath. 

Ihe open air swimming bath will be 
completed in May 1934, and will provide 
accommodation for 2 000 bathers and 
7,000 spectators ‘ Among the modern 
features to be included are a sun bathing 
beach, under-water and flood lighting, 
and a deep water championship area 
The bath will be 330 ft long by 225 ft 
wide, and filtration plant will be installed 
capable of dealing with the whole con- 
tents of the bath in a period of eight 
hours 


to 3 ft 6 in at the north Beyond this 
strip the water level decreases to zero on 
a width of 80 ft measured on the centre 
line of the bath 1 he artificial beach has 
a maximum width of 25 ft The total 
water area is 52,400 sq ft and the con- 
tents of the bath are i| million gallons 
The water supply will be obtained 
through two 21 in cast iron pipes from 
the marine lake which will act as a settling 
tank, and after passing through the filters 
the water will be pumped through con- 
crete lined cast-iron mams with four 9-in. 
branches leading to the bath inlets A 
i2-in branch off these^ains will feed an 
ornamental cascade The return from 
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the btith to the fillers uill be through a 
24 in conciotc lined cast-iron pipe 

Construction of the Bath. 

Jhe bath has been designed with mass 
concrete walls and a reinforced concrete 
two couise floor the bottom slab ot which 
1 laid without expansion joints except 
where it meets the side wall Ihis slab 
lests on a h in consolidated laye-r of 
nibble and is b in thick lor a vMclth of 
105 tt extending from the northern cch^e 
(d th( liath towards the dcv^p end hoi 
the rcniiiindc^r ol the slab the thickness ij» 
12 in 1 he mnei '^ule of the w dl is 
lornied Avith a pie^jt t ting looting be tween 
which and the flooi slab is a t in thick 
\titKdl asphalt expansion joint V strip 
ol asphalt 2 ft wide covers the junction 
ot the Icmor slab and the piojection ol 
the v\cdl looting In both slabs the u in 
foicemeiit ceinsists ol IWt C labile 
eloiibk reinlorct ment being used in the 
o m npjHr slab and two laycis ol single 
K niforcennent in the bottom sUb where 
the lattci IS 12 in thick Bclene plac ing 
the top slab the upper surface of the hot 
tom couise is painted with bitumen 

In the upper slab two senes of exjian- 
sion joints have been loime^d dividing the 
slab into it*ctangular paneds appioxi 
niatclv 50 ft by 30 ft m ai(a These 
joints consist of a, 2 ft wide horizontal 
strip of asphalt 1 in thick and a central 
r 111 vertical thickness e xtendmg through 
emt the depth ol the 9 in slab 1 he llooi 
IS treated with a rendeiing of water 
jiroofed cement and a finishing coat of 
white Portland cement, with a rough non 
slip surface* 

The bath wall is founded paitly on clay 

« 


and partly on sand, the portion surround- 
ing the deep part ot the bath resting on 
forty 1 4 -in square precast rcinloiced 
concrete^ piles driven at fiom i2-ft to^ 
13-lt centres In the piled length ot the 
wall the heads of the piles aic* stripped 
for a length ol 2 It in order to pi o vide a 
bond between the rcinforecnient and the 
mass cone re te of the w all 1 he minimum 
thickne ss ol the wall is 1 It b in and 
me leases by steps 10 ni wide and 2 It 
deep the w.ill looting is 12 111 thick 
At the section on the centre line at the 
deep end the Wcdl is 17 ft high \ 1 2 in 
l>v ^ in cast stone non slip coping is pro- 
vided at the c'dgc, .ind th(* Ifiieiue scum 
channel is fitted with outlets at It 
centres to a stoneware dram Jhe face 
ol the wall is iciulered with white watci 
juool cement 

I he bath suiround is a 6 in umfoicecl 
eemcrete slab with an indenteel suitace, 
laid to fall to a 12 in by r in siirlace 
channel dischirging at gullies at 50 ft 

ceiities 

I lie mass concrete* m the bath Wcdl is of 
the tie he 1 mixes picviously mentione'd, 
except in the dee'p water diving area 
whe te cjuility A concrete facoel with 
12 in ot (jiidlity B was used Rxparisiein 
joinfs in the batli wall aic six m number, 
and arc lormed v>f asphalt i in thick, the 
liont edge' of e*.ich joint being caulked 
with Ic ael vcool ( one re te is placed in the 
flooi b\ means e)l rectangular i cb yd 
botteim opening skijis liaulcd on jubike 
tiaek fiom the ce nticd mixing statuui and 
unloaded l)y a crane travelling on cate*r 
pillar track The conliact lor the bath 
luuldiiigs has le ce ntly lice n Ic t to Messrs 
Wm lomkinscjii of livcrpeiol 


British Standards Institution. 

Mr Maurice F G Wiison, M Inst C F , who has been chairman of the Mam ( om 
mittee and chairman of the General Council of the British Slaiiclards Institution for 
the past five yc^ars, has retired in acctirdance with the by-laws, anel Mr K J Llford, 
M Inst C K , Boremgh Engmeei and burvcyeir of Mandswenth, has been cJc'cled to 
succeed him as chairman of the General Council lor the iie xt twel*^c months 


£ 
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Combined Bending and Thrust or Tension. 

By A. G. BOORMAN, D.I.C., M.Sc., A.M.Inst.C.E. 

The rapid selection of concrete sections to resist combined bending stresses and 
compression or tension presents some difficulties. Tt is believed that^the follow- 
ing method of analysis will be found convenient, particularly when the bending 
moment does not depend upon the section chosen , it can also be used in other 
cases without difficulty, whether the load is tensile or compressive, and whether 
tlie whole section or only a small portion of the concrete is in compression. 

C onsidenng the case of such a section m which thrust and bending arc 
combined (Fig. i) and making the usual assumptions, it may readily be shown that 

P bdP''- 4 P'{m - i)!^ - pnpl - ”1. 

\_z n « J 

Assuming p, p\ g' and m to be constant, and n' constant for the time being 

P = Me, 

The equation remains the same in form when / is the limiting factor. 



Fig. 1. 


Taking moments about the steel m tension 
M' ~ 3) ^ 

-- fibd^c. 

This is not to be equated to the external moment, for the latter must be taken 
about the centroid given by the equivalent area of the steel and the actual area 
of concrete in compression for any particular position of the neutral axis. This 
is, at first, a little difficult to visualise and has been overlooked in some analyses, 
but it may be illustrated as follows. Only the concrete in compression exerts a 
resistance, therefore that area only above the neutral axis is effective in fixing 
the centroid. The centroid is the position in which the resultant resisting load 
would lie if uniform strain could exist over the whole area and thj^ portion of the 

* This becomes (m-x) when the neutral axis falls below the lower steel. 
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concrete only resist stress The true moment to which the external moment 
must be equated is 

M M' Pf, 

where / is the distance of the centioid from the tension steel and depends on the 
position of the neutral axis However, it will l)“ found that 

d\n’ + j)p'(i ol 

/ -= L 2 

mp -I- w' (m ~ !)p' 

1 hen M ftbdh yhdv yd 

= hd\{fi Ay) 

- dbd'^i sa\ • 

If therefore, theie are two diffcient concrete sections so loaded thit w' and 
p p' and^' are the same then for a ^ivcn limiting value of c tlie loads taken will 
b( proportional to the dimensions of the section Ihus 

P. Mr 

I\ b^d, " M, b^d.J 

IVoMdtd 7 i' IS tlu same for both its value is immatc i lal 


- lo- 

- lO" 


b 

d 




IQI 1 


i. 

fl" 


2 * 


I 


12 - 


Maximum volue of C - feOOjbs/b" 
Maximum value or f "t^KOOOlba/o" 


Hg 2. 


It may be shown that this relation holds when ( ompression exists over the 
whole section, or when a tension is combined with a bending moment 

A rectangular concrete section, called a “ lefeiencc section,’ may be chosen, 
and the values of the external load and external, moment calculated which may 
co-exist for all values of n' to give stresses that do not exceed the values of c 
or t selected Any other rectangular section of whatever dimensions, but having 
steel percentages and the value of g' equal to those of the reference section, may 
be called a similar section/’ but will not generally be geometrically similar 
From the known properties of the reference section the properties of a similar 
section may be obtained by a single sample mathematical operation 

As an example a reference section may be taken with the dimensions shown 
in Ftg. 2 Here b = lom ,d - lo m , g' - o 2, w •= 15, and the maximum values 
of c and t are 600 lb per*^ square inch and 16,000 lb per square inch respectively 
These paiticular values need not be taken, but reference curves may be worked 
out for any figures which appeal to the designer The preparation of the curves 
will be found a little laborious, but once obtained will be equally useful to those 
given. 
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In 3, 4 and 5 are curves derived for the reference section, using various 
percentages of steel from 0 2 per cent, to 3*0 per cent, on the tension side and for 
the following conditions : 

(a) Steel on the tension side only, 

(h) Steel on the tension side equal to twice the steel area on the compression 
side, and • 

(l) Steel on the tension side equal to the steel on the compression side. 

It may be found (onvenient to re-draw these in three ditterent colours on 



the same plan and to a latger scale, when it will not be difficult to interpolate both 
for steel percentages and tor compression-to-tension steel ratios up to unity. 

It will be qbsei ved that the method of plotting shows in a single diagram any 
combination of tension or thrust with bending moment, whether compression 
exists over I lie whole depth of the section or on part of it only. For sections 
having compiession steel the curves have been stopjied Where the neutral axis 
has moved up to the steel line. In general, the position of the neutral axis 
should be noted when selecting a section. 

The left-hand peak for each curve shows the point wher® the steel stress 
ceases to be the limiting factor (which is the case to the left of the peak), or where 
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the concrete stress ceases to be the deciding factor (which is the case to the nght) 
hor a small range of combinations only is it possible to choose a section in which 
both tension steel and concrete are simultaneously fully loaded The right-hand 
peak IS the position where the whole area of concrete is m compression, as is the 
i ase also to the right of this point All curves are continuous through the moment 
axis Ihis may be understood by considering the moment for low loads to be 



Fig 4 


produced by a very small thrust acting at a very great distance The load 
gradually reduces, moving to an infinite distance, so that a hnite moment is 
produced with zero load The thrust then changes sign to a very small tension 
and gradually returns, producing greater moments for gradually increasing 
loads p 

It must be noted that the whole of the section of reference has been used 
in calculating resisting,, forces and bending moments Where this is contrary 
to local regulations for certain members a set of curves may be calculated with 
this variation , but since the neglect of the concrete outside the steel only affects 
the side of the member which is in compression, and since here the steel will not 
be highly stressed, a close approximation may be obtained by using the reference 
curves to choose the section and then adding the thickness of hreproofing to the 
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dimensions J he sted in compression may then be moved outwards a small 
distance in orclu lo make use ol its full vduc 

The following cxamjile vmU assist to demonstrate the method 
lo choose a section to canv 200 000 lb thiust, and 2,000,000 lb in bending 
moment assuming c 600 lb per scpiare inch t 16 000 lb per square inch, 
and 7;/ 15 



Fig. 5. 


I ry a section with d 30 in and b — 20 in 

Ihen the equivalent load (that producing equal stresses) on the reference 
section would be 


p _ 200,000 
-2 xT 


33 300 lb 


2,000,000 ,, 

M — — - = 111,000 lb in 

2x3' 

From inspection of the reference curves it is evident that the section would suit 
if reinforced with 2 per cent on both sides, or with 2 5 per cent on the tension 
side and i 25 per cent on the compression side, or with more than 3 per cent, on 
one side only (the latter being unsatisfactory). 
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Assuming a section with ^ = 35 in. and 6 = 13 in., the equivalent loads 
become 


P =r 

M 


200,000 

2,000,000 


38,100 lb. 
iOQ,ooo lb. in. 


The following reinforcement will be suitable : (a) 2 per cent, on both sides, 
(6) 2*5 per cent, on the tension side nnd 1-25 per cent, on the compression side, 
or {c) more than 3 per cent, on one side only (the latter being unsatisfactory). 



Fig. 6. 


In this way different sections may be copipared rapidly. Further, it is 
possible to use the curves to visualise the effect of variation in the external 
moment or load or in both. 

Thus, for the case considered, choosing a 30-in. by 20-in. section reinforced 
with 2 per cent, of steel on both sides, if the thrust can fall to zero the section 
will be perfectly safe, even with a 70 per cent, greater bending moment. If the 
thrust is constant, any increase in bending moment will cause the safe stress in 
the concrete to be exceeded. If the bending moment remmns constant, an 
increase in the load will only cause a small overstress in the concrete, even for a 
60 per cent, increase in load. 

For low percentages of reinforcement it must be noted that for sections chosen 
for low eccentricities, it is possible to render the section dangerous to the point 
of fracture by reduction of the thrust if unaccompanied by reduction in the 
bending moment. A similar effect is obtained if it is possible to reduce the load 
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without moment for sections subject to tension and bending, but this applies in 
the use of high reinforcement percentages. 

Case where the eccentricity is known. 

This occurs where the load to be carried is eccentric, either fixed jn a certain 
^position or necessarily at a certain distance outside the stanchion. 

In the first case, if it is possible to move the stanchion so as to carry the load 
centrally, this should be done. If the eccentricity is very low (less than about 
o*i 6 c^) compression will exist over the whole surface, and the centroid will be fixed 
for a fixed section, and will always be central for a symmetrically reinforced 



member. Ihus choice of a tiial section will immediately fix the eccentricity 
and therefore the bending moment, and no difficulty occurs. 

In the second case the bending moment depends on the properties of the 
section ; consequently for a first trial a position for the centroid must be assumed. 
In the case of thrust, if it is desired to use less than 2 per cent, of reinforcement, 
take the centroid at a distance from the centre line of the member towards the 
compression side of o-id when the thrust is within Id of the tension steel, and at 
0'2d when the tlirust is farther than Id from the tension steel. 

If it is desired to have more than 2 per cent, of reinforcement, use o^id. 
In the case of tension (omitting instances where there is less than i per cent, 
of steel) take the centroid at a distance of O'ld from the centre line of the member 
towards tlie compression side. Then the first trial section will fix the bending 
moment, and the curves may be used. ^ 

When suitable dimensions have been obtained, note the value of n' and, 
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from the centroid curves given in Figs. 6, 7, and 8, find the actual position of 
centioid. If this agrees with the assumption, the first trial is correct. If not, 
take the new position of the centroid and obtain the corresponding bending 
moment, and repeat. 

Example. 

It is desired to carry a load of 200,000 lb. from a bracket at a distance of 
4 in. from the edge of the stanchion. 

Try a section with = 30 m. (overall measurement 36 in.) and b ~ 24 in. 
The eccentricity from the centroid is 18 m. + 4 m. — 3 in. - 19 in. (assuming 



Fig. 8. 


stanchion) and the bending moment is 19 x .200,000 “ ^ 3,800,000 lb. in. The 
equivalent loads on the reference section are 

p -= ^ _ - 27,800 lb. 

3 X 2*4 

__ 3,800,000 , ,, . 

M =- ^ 176,000 lb. in. 

32 X 2*4 


This requires more than 3 per cent, on both sides. 
If we increase the width to 28 in.. 


200,000 


= 23,800 lb. 


3 X 2-8 

M = = 151,000 lb. in. 

3 ® X 2'8 ^ 
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2-5 per cent, on botli bides is just sufficient, and = 0*67, r' o-ii8, and 
r - ()*ii8 X 30 -- 3*54- 

The actual eccentricity is 18 + 4 — 3*54 = 18*46 in. and the actual bending 
inoinent is 18*46 x 200,000 3,690,000 lb. in. 

The bending moment being somewhat smaller than in the first trial, a 27-in. 
section width is tried. 

Tlie equivalent loads become 


P 

M 


200.000 
3 X 2*7 

3.690.000 
3^ X 2*7 


“ 24,700 lb. 
rg2,ooo lb. 


in. 


The percentage reinforcement for this width would rcrpiire to be a httle greater 
than 2*5. 

It will be clear that if a square or flat section were desired, the first trial section 
would liave been chosen accordingly ; the process can be repeated to give any 
required shape. 


Tests of Vibrated Concrete. 


At the University of Stuttgart compara- 
tive tests of vibrated and hand-tamped 
concretes with various watcr-cement- 
ratios have recently Ix'en cariicd out by 

0 Graff and I\, Walz The vibration was 
produced by a " Pcrvibrator " — described 
in this journal in December 1930 — a 
machine which floats in the freshly- 
placed concrete. The following notes on 
the tests have been compiled from an 
article in " Hcton iind Ki.sen 

Tests were made on columns approxi- 
mately 12 in. .square and 4 ft. 2 in. 
long and on 12-in. cubes. IVo series of 
specimens were made, one containing 
about 400 lb. of Portland cement per 
cubic yard of finished concrete and the 
second containing 260 lb per cubic yard. 
The aggregates used were Rhine sand 
and gravel. 

In the first series the proportions of 
the dry volumes of aggregates to i part 
of cement were i*6o parts from zero to 

1 mm., 0'8o parts from zero to 3 mm., 
I *60 parts from 3 ^m. to 7 mm., and 
4 parts from 7 mm. to 30 mm. This 
series was sub-divided into two parts, 
A and B, by using different quantities 
of gauging w^ater, the water-cement-ratios 
being 0*52 and o*8i by weight respec- 


tively and the corresponding weights of 
cement in t cb. yd. of concrete 400 lb. 
and 401 lb. respectively. 

The proportions ol the volumes of dry 
aggregates in the second series were 2*60^ 
parts fiom zero to i mm., 1*30 parts 
from zero to 3 mm , 2*60 parts from 
3 mm. to 7 mm , and 6*50 ]>arts from 
7 mm. to 30 mm Two sub-divisions, C 
and D, weie made with cement-watcr- 
ratios of 0 84 and i*2g by weight and 
containing 260 and 255 lb. of cement 
per cubic yard. 

After being stored for 7 days under 
damp cloth and 21 days in air the speci- 
mens were weighed and tested with the 
following results. The figures given are 
the average results for vibrated specimens 
and those enclosed in brackets are for 


tamped specimens. 

IVnwty 
(lb. per 

Compressive 
strength 
(lb. per 

Specimen 

cubic foot) 

square inch) 

Column A 

148 (140) 

5400 (i960) 

Cubes A . 

(140) 

(2470) 

Column B 

>53 (143) 

2020 (2180) 

Cubes B . 

(144) 

(3180) 

Columns C 

148 (141) 

2(X)0 (1400) 

Cubes C . 

(> 4 *) 

(2060) 

Columns D 

■ 146 {I4I) 

738 (880) 

Cubes D . . - 

(142) 

(1350) 
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FORD POWER HOUSE AT DAGENHAM, 


The Foundations of the Ford Motor Company’s 
Power House at Dagenham. — III {Concluded). ‘ 

By R. V. ALLIN, M.Inst.C.E. 

Turbine Basement Walls. 

Thf walls of the basement are of reinforced concrete designed as cantilevers 24 ft. 
high from basement to ground floor at + 20*00 O.D. (Fi^s. 30 and 30A). To allow 
a layer of asphalt to be put on at the back of the walls for their full height before 
the mass concrete was poured, a skin wall was necessary of sufficient thickness to 
embed the walings of the steel sheeting, which consisted of rolled sleel joists. 
Owing to leakage of water through t^e sheet pilingit was found impracticable to 
build this wall m concrete sufficiently watertight for satisfactory asphalting. A 
9-in. brick wall backed with concrete was therefore substituted on which the asphalt 
was laid, drainage being effected as the work proceeded by omitting bricks where 
necessary. The reinforcement of the main wall was arranged in groups of six 
bars with intervals between the groups to facilitate the work of asphalting after 
the bars had been placed. The thickness of the wall between the face of the 
asphalt and the back of the 2-in. hollow space behind the q-in. glazed brick 
facing is 6 ft. At the corners of the basement there occurs a change in the canti- 
lever action of the walls due to the restiaint of the end walls which is consider- 
able, and small-scale experiments were made to determine the distribution of the 
stresses. F/g. 31 shows the arrangement ol the diagoutil reinforcement employed 
as the result of the investigation. 

Pump House and Valve Chamber. 

In this part of the basement the loads were such that the floor and walls 
could be safely carried by piles. The pump well was formed in the lower portion 
of a caisson 54 ft. long by 25 ft. wide, which was sunk in compressed air to a 
depth of — 35*25 O.D. and subsequently cut off above floor level (Fig. 32). 
Alter the caisson had been sunk the piles mentioned were cut down as tlie excava- 
tion around it proceeded. Those piles which had toe levels above that at which 
the caisson had been founded were re-hammered, and it was found that the 
material around them had been loosened by the sinking of the caisson to such 
an extent that some of them went down a further 14 ft. before showing the set 
to which they had originally been driven. 

On the site of the pump well caisson No. 5 Larssen sheet piling, 80 ft. long, 
forming a part of the original .scheme, had been driven. An endeavour was 
made to pull out this sheeting, but although a pull of 300 tons was applied by 
jacks, which stretched the pile 3 in. elastically, no permanent withdrawal resulted 
(Fig. 33). It was therefore necessary to burn off this sheeting in short lengths 
ahead of the cutting edge of the caisson as it was lowered. Both oxy-acetylene 
and the electric arc processes were u.sed, but the former method proved more 
satisfactory. 

In carrying out the excavation around the pump well caisson considerable 
trouble was experienced through the escape of air from the faces of the approach- 
ing tunnel into the ballast, the top of which was about 3 ft. below the lowest 
point in the excavation. This air chiefly came in through gaps between the 
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sheet piling and the outside of the intake shaft, and brought considerable quantities 
of water with it. Although it was possible to deal with the water, the air caused 
a considerable amount of trouble when pouring the concrete. This difficulty 
was met by leaving vent pipes in the concrete as a relief to the air pressure. 
These pipes were afterwards grouted up. 

The chamber which contained the screens was formed in a stdel caisson 
sunk under compressed air to a depth of - 36-25 O.D. There were two air- 
tight roofs m this caisson, the lower one over the working chamber and that 
required for con^^tructing the openings into the pump well and intake shaft. 




FORD POWER HOtJSE AT DAGENHAM. 




605 


Fig. 30 a 


R. V. ALLIN. 


The roofs were constructed of rolled steel joists and concrete, through which 
the two worldng shafts passed. When making the openings to the pump well 
caisson and intake shaft it was discovered that a water channel with a cross 
sectional area of about 2 sq. ft. had been formed around three sides of the caisson. 
This channel had been made by the air pressure from the tunnels passing through 





FORD POWER HOUSE AT DAGENHAM. 


water, which came from the back of the wall, was under a head of about 20 ft. 
Messrs. John Mowlem & Co., Ltd., the contractors, successfully applied a 
chemical consohdation process to seal the voids in the concrete through which 
the water was passing. Briefly, this process consists in forcing into the concrete 
under pressure two chemical solutions successively which re-act on each other 
and Jorm an amalgam which fills the interstices of the concrete and renders it 
watertight. In this instance six holes of about 2 in. diameter and about 2 ft. 
apart were drilled into the face of the concrete wherever water was entering 



to depths and in directions dictated by experience. Solution No. i was pumped 
in under a pressure of about 300 lb. per square inch — ^with hand pumps — until 
it appeared in many places on the face of the wall ; it was immediately followed 
by solution No. 2 at a higher pressure (600 lb. per square inch) to mix the chemicals. 
These operations were repeated until no signs of leakage appeared over a distance 
of 24 in. radius around the hole treated, and were continued until complete 
watertightness was attained. 

The screen chamber was divided by concrete walls into four compartments 
for installation of two twin-flow screens and regulating penstocks. 

The two land shafts consisted of ten steel strakes each 13 ft. 6 in. inside 
diameter. Each shaft had two compressed air working chambers, one for sink- 
ing the shaft and one immediately above it, into which the shield was received 
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at the end of its drive from the river shaft, throu^li a g-ft. diameter plugged 
opening. The sinking of the shafts was controlled in the earlier stages by, 
hydraulic jacks supported on guide trestles and attached by links to the steel 
Work (F?g. 35). VVater kentledge controlled the subsequent sinking. The top 
oif the shafts was at r 19*50 and they were founded at — 49*50 on dark sandy 
clay. The axes of the tunnels entered the shafts at — 36-00 O.D. 

Concrete. 

The concrete used on the work descrii>ed was of the following qualities. 
Quality A: 112 lb. (i bag) of lapid-hardening Portland cement to b cb. ft. of 
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Fig. 33. 


Thames ballast (not exceeding 2J in.) ; Quality B : 112 lb. of rapid-hardening 
Portland cement to 6 cb. ft. of Thames ballast (not exceeding i J in. ) ; Quality C : 
1 12 lb. of rapid-hardening Portland cement to 2J cb. ft. of .sand up to J in., and 
5 cb. ft. of coarse aggregate (J in. to | in.) ; Quality E : 112 lb. of high-alumina 
cement to 2J cb. ft. of sand up to J in., and 5 cb. ft. of coarse aggregate (J in. 
to I in.). Quality A was specified for mass concrete under compressed air floors 
generally ; B for compressed air floors, the walls of the turbine basement, screen 
chamber and shafts, and pile caps ; C for beams and slabs ; and Quality E 
for precast piles. 

It was specified that a [-cb. yd. sample from each delivery of Thames ballast 
should be screened and that the quantity of sand passing through a J-in. mesh 
should not be le.ss than 40 per cent, or more than 65 per cent, of the ballast 
retained on the screen, and that if necessary sand or screened ballast should 
be added until the necessary proportions were obtained. It wasjurther specified 
that in the event of the voids in the aggregate — after the addition of the sand 
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required exceeding 15 pei cent , the propoition of cement should be increased 
until it was at least 25 per cent in excess of the voids 

Ihe following; minimum crushing strengths for bin test cubes, seven days 
hfter tasting, were sjKcilied Qualities A and B, 2,500 lb per square inch, 
Quality ( , ^,000 lb per squaie inch , Quality E, 4,000 lb pei square inch 
Owing to the fact that theie was no diicct access by load to tht) site of 
the powei house during tht* greater part of the construction, practically all the 
inatenal and plant had to be water borne, and a timber whaif was built along 
the whole frontage of the site from which mateiial was handl(‘d and placed by 



Fig 35 


i2-ton and 15-ton electric derricks {Ftg 34) At the west end of this wharf 
was erected the mam concrete mixing station (Fig 35) which consisted of three 
ij-cb yd. batch mixers, electncally driven, supplied with aggregate from over- 
head hoppers from a 7-ton derrick that also unloaded it from the barges. The 
cement was brought to the mixer by a belt conveyor from a cement shed on 
the wharf After* it was mixed the concrete was shot direct into bottom-dumping 
skips on wagons and hauled to the work by petrol locomotives on 24-in. Dccauville 
track 

The compressed-air installation for the work which has been desenbed 
consisted of two rotary compressors with a capacity of 1,020 cb ft. of air per 
minute at 15 lb per square inch and two delivenng 610 cb ft. per minute at 
15 lb per square inch An emergency plant, comprising one of the^ larger com- 
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pressors coupled to a Diesel oil engine, was supplied for use in the event of a 
total failure of electric power. Ingersoll-Rand compressors supplied high-pressure 
a«r for tools. Fig. 26 shows the arrangement of the compressed air distribution. 

In addition to the work described, this contract included two cast-irdh 
tunnels 7 ft. 3 in. internal diameter subsequently lined with concrete, connecting 
two shafts sunk in the river with those already referred to, sunk at the power 
house. Circulating water for the electrical machinery and for use in the factory 
IS drawn from and returned to the river in these tunnels, and dredging has been 
carried out so that the tops of the river intake and discharge shafts are kept 
at a level at which they will always bo submerged. Fhe shafts arc provided with 
screens. A dividing wall of No. 3 Larssen sheet piling 200 ft. in length separates 
these shafts to prevent the discliar^^ed warm water from entering the intake 
tunnel, a 7 id both orifices are protected from shipping by a timber staging. 

The works comprised in this contract were commenced in August 1930 
and substantially completed in September 1932. 

The author desires to express his thanks for the permission to write these 
articles given on behalf of the P'ord Motor Co., Ltd., by Mr. J. H. Boyd, M.f.A.E., 
Chief Engineer of the Power and ('onstruction Department, who was engineer 
for the whole of the works at Dagenham, and to Sir Cyril Kirkpatrick, PP.Inst.C.E., 
under whose direction as consulting (‘ngineer the works described in this paper 
were designed and conslru<'t('d, and for whom during the latter halt of the work 
the author acted as resident ^^engmeer. The main contractors for the works 
described were Mes^srs. John Mowlem & ('o., iTd. 

[Concluded.) 


Book Reviews. 


gedr<&cllte Saulen. By A. Kleinlogel 
and K. Hajnal-Kdniji* 

Berlin : W. Ernst & Sobn. Price : R.M. 4 Oo. 

This is the second part of the authors’ 
book dealing with examples of calcula- 
tions in reinforced concrete design, and 
covers the various methods adopted in 
detailing axially-loaded columns with 
hooped or spiral binding. A section is 
also given treating the modifications 
required when the slenderness ratio of 
the column is greater than 15 for hooped 
columns or 13 for columns with spiral 
wrapping. The examples included are 
worked in detail. 


*Behalter, Maste. Schornstelne, Rohrlei- 
tunaan^' (** JHandbuch fUr Eisanbatonbau/* 
Vol. IX), Parts 1 and 2. By Dr. F. 
Empergar. 

Berlin : W. Ernst & Sohn. Brice : R.M. 5-50 each. 


The first two parts of this volume, dealing 
with the design and constructiem of re- 
servoir, poles, chimneys and pipes, have 


been written by Professor B. Loser, of 
Dresden, and carry the subject matter 
up to special classes of tanks required in 
certain industries. 

The opening chapter deals with the 
materials used in making concrete tanks 
and the means adopted for securing 
impermeability. Considerable attention 
is given to special waterproofing and 
acid-resisting compounds. This is fol- 
lowed by a list of com])leted tanks and 
their dimensions and wall thicknesses. 
To English readers the drawings of details 
of reservoirs and tanks will prove useful, 
{IS indicating the principal features of 
German design. A* large number of 
completed structures is shown, including 
reservoirs below ground, elevated water 
tanks, gasholder tanks, and swimming 
baths. Many of the.se are of unusual 
dimensions and recent construction. 
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REINFORCED CONCRETE RESIDENTIAL FLATS. 


iMiiaaawia 


Reinforced Concrete Residential Flats. 


Ar Cornwall Ciardcns, Kensington, S.W , 
a, block cif flats has recently been com- 
puted to the design ol the Instate Depart- 
ment of the I’riulential Assurance Co. 
This building is noteworthy as being the 
first of its kind erected in London in 
which the whole ot the structural work 
is executed in reinforced concrete The 
elevations i) are in white Poitland 

cement cfincrete At tourth floor level 


block. The planning of the first, second 
and third floors is similar, with four 
flats on each floor. At fourth-floor level 
a wide verandah has been built on the 
north end of the block, and a narrower 
verandah on the south and east^sides 

Construction. 

The toundations were taken dowm to 
the London clay, and consist of isolated 



Fig. 1. 


there is a balctiny w ith reconstructed stone 
corbels and tympanum. 

There are tv\(‘iity-toLir residentidl flats 
divided into thiee types according to the 
accommodation provided. Jn the base- 
ment are the coal and coke stores, lug- 
gage store, electncit^Ksub-station room and 
meter room, store rooms, porters’ room, 
and a flat for the resident porter. Access 
to the basement is by stairs and lifts 

At ground-floor level is the main 
entrance hall which extends as a central 
hall from front to back Four flats are 
provided on this floor. Each flat is 
situated at a corner of the rectangular 


reinfoit('d concrete lootings. These are 
scpiare in plan, their dimensions being 
proportional to the column loads. The 
icmlorcement consists of a mat of |-in. 
bars at 6-in. or 7-in. centres. The 
columns are square in cross section, the 
largest having a 27-in, side and being 
reinforced with twelve ij-in. vertical 
bars and links. This column stands 
on a pyramid-shape footing ii ft. by 
TO It. 3 in. m plan having a 9-jn. rein- 
forced slab at the bottom. In the columns 
and lootings the proportions of the con- 
crete are 1:2:4. 

Below the basement floor^^are special 
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THE NEW 

SUPER'SEVEN Victoria Mixer 

(Mixed Batch Capacity, 7 c.ft.) 

STANDS CN ITS MERITS 



SPEEDY MIXING AND DISCHARGE. 
— Drum fitted with TEN VJctorli 
hopper type Blades. POWER 
UNIT, — Latest "Lister” 
B.H.P. hljh-speud Radiator- 
cooled Petrol En{ine. 
BALL BEARINGS. 

— F I c t e d to all 
continuously run- 
nin( shafts. 


LOADING SKIP.— Electrically-welded 
having no rivets to obstruct free 
flow of materials into Drum. 
DISCHARGE CHUTE.— Special 
interlocking device fitted 
which aucomacically locks 
Chute in either position. 
WATER TANK. — 

Syphon - operated 
tank ensuring 
accurate water 
nreasuring. 


CONTROLS. — All levers conveniently 
grouped — no " holding-on ’’ neces- 
sary during any one operation. 
PORTABILITY. — Mounted on 
spring-borne Road Truck. 

Can be supplied on TWO- 
WHEEL TRUCK for 
quick transport If de- 
sired. WEIGHT.— 
I'sTONS (approx.). 


WELL ADCVE ALL RIVALS 

May we send you particulars of this high-quality Machine? The price is reasonable, 

TD 




BATH. 

CRANES-CONVEWRS-MIXERS-PUMPS. 


TsUpkswt : Bath 2*77 (4 linetf. 


Telegrams : S/othert, Bath. 
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ON WALLASEY SEA WALL 


We illustrate above a Blaw-Knox Central Mixing Batcher Plant in 
use by Messrs Edmund Nuttall, Sons & Co » Ltd , at the Wallasey 
Promenade Improvement Scheme The output of this plant when 
working to its full capacity is 50 cu yds of concrete per hour 
Blaw-Knox Batcher Plants— -fitted with the Blaw-Knox Aggremeter 
— provide the Contractor and Engineer with the logical means of 
controlling concrete mixtures in the field* so that an unvarying 
concrete of high quality and strength can be obtained quickly and 
economically 


Blawforms," which have been used on over 31,000 contracts, 
were also used on the Wallasey Promenade Improvement Scheme, 
because of their simplicity and economy for shuttering work for 
concrete structures 

BLAW-KNOX LTD. 


NEW OXFORD HOUSE, 


HART STREET, W.C.l. 


SZZVlll 





REINFORCED CONCRETE RESIDENTIAL FLATS. 


floor beams continuous between two 
columns and with cantilever tvtensions 
to carry the party wall without bringing 
the exterior row ot column footings close 
to the line separating the two buildings 
In a similar manner cantilever beams 
were inserted in the basement to carry 
a portion of the building over the Metro 
politan Railway tunnel at the junction 
of Stanford Road and C ornwall Gardens 


was adopted the design was altered to 
take advantage of the reduced loading 
(40 lb per square foot) permitted under 
the code Ihe floors were constructed 
m concrete mixed m the proportions of 
r I i 3 1 he construction consists of 

main tee beams of reinforced concrete 
between which the hollow tile floors span 
Typical main beams are 11 m deep 
overall and 7 in wide in the web with 



Fig. 2 . 


When the original drawings were made flanges 17 in wide, the cross sfctions of 
it was not expected that this tunnel would the beams varying with the spans 
be met with in the excavation con- Between these lieams the hollow-tiled 
sequently a re-arrangement in the dc'-ign floor consists of 10 >n by 4J in tiles at 
of the basement became necessary and 13-in centres, giving a 3 in space to 
the difficulties of construction were con- form the web of the secondary reinforced 
siderably increased during thf period concrete beams 1 he flanges of the 

from June to November of last year latter are 2 in deep, the tops of the tiles 

Originally the floors were designed to being set at this distance below the floor 
carry a superimposed load of 70 lb per level, and are reinforced by ^-in bars 

square foot as required by the L C C at 12-in centres All suspended floors 

Regulations^ but after the “ Steel Code were screeded for wood-block surfacing 
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REINFORCED CONCRETE RESIDENTIAL FLATS. 


The stairs are construe ted of reinforced 
concrete cast in situ, and finished in 
granolitliic on which carpeting has been 
laid. 

Walling. 

There are two classes interior walling, 
(i) a 2j-in hollovv tile wall plastered on 
both sides lor use as internal partitions, 
and (2) tor the partition Avails between 
pairs of flats a wall consisting of tvvf) 
skins of 2j-]n hollow* tiles with a 2-in air 
space between, and 2 A -in. moler solid 
blocks supplied by Messrs, Sankey tor 
the staircase partitions. Partitions are 
constructed directly on the floor as 
rectiiircd. 

The exterior walling consists of a 4^-111. 
reinforced concrete slab, a 2-in air space 
and a 2^-in. inside tile with plastering ; 
the materials on the inner side ot the 
4 J in. reinforced concrete slab are reipiircd 
to conform to the L.C.C'. re<|uiremcnts lor 
fire-resisting construction, the slab itself 
being capable ot resisting any possible 
combination of structural and Avind 
loading. In the reinforced concrete slabs 


the reinforcement consists of a mesh of 
J-in. horizontal bars at 12-in. centres and 
i-in. vertical bars at the same centres. 

Fig. 2 illustrates the construction of a 
portion ot the w'alhng on the balcony 
at the fourth floor level. A sheet metal 
moving shutter was used to separate the 
white concrete facing from the grey 
concrete backing. The front and back 
forms lor tlie wall consisted of |-in. water- 
proof plyAvood built into panels with 
stiffened edges, 'fliese ])roved very 
siicci'ssful ami some Averc used as many 
as^ifty times before they Averc scrapped. 
The thickno.ss of the ordinary concrete 
lb 4 in. and the white Portland cement 
concrete facing is 1 in. thick. The steel 
plates used were , ^-in. thick, b ft. to 7 ft. 
long, and 18 in high. Both the facing 
and backing concrete were placed in 
18-111. lilts before the mini raised the steel 
])latcs to allows them to^bond together. 

The contractors Avere Messrs. Hall, 
Beddall Sc Co , J.td., and Messrs. F. 
Bradford Sc Co., Ltd , designed and con- 
structed the reinforced concrete work. 
The steel reinforcement was supplied by 
the United Steel C'o., Ltd. 



TIE YOUR 
REINFORCEMENT 
THE 

CORRECT WAY 
WITH 


WIRE TIES 



These British annealed steel wire ties are British Made* and are cheaper* quicker, easier, 
and more efficient Ho use for tying reinforcement than any other method. Supplied in the 
exact lengths required* they automatically and accurately tie the reinforcement so that it 
cannot possibly slip. They show definite savings in labour and materials over coil wire* 
and have made possible many economies in reinforcement fixing on contracts throughout 
the country. Send for samples and prices. 


EDWARD LE BAS & CO. LTD. 


DOCK HOUSE, 
BILLITER STREET, E.C3. 




Telephone : Monument 3571. 
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FORM LINING. 
^ - 




Example of concrete construction in situ with 
Tempered Presdwood Lined Forms 


FOR SMOOTH FINISH 

WITHOUT RENDERINO 

Tempered Presdwood forms can 
be used from 10 to 15 times. 


Write for sample and particulars. 



UAIIUII WOOO 

TEMPERED .PRESDWOOD 


(M*dm in Swden). 

MASOiNttE LIMITED, BEViS MARKS, LONDON, E.C.3. pi.;.. > av«.». im/t/s 
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Why 

we guarantee 

Acid-proof 
C oncrete 



BECAUSE 

KaBe Materials have enabled tanks, floors, 
walls,&c.. to be covered and rendered Immune 
to the attacks of acids, alkalis, &c. Concrete 
tanks made with ordinary Portland cement 
can be constructed and treated or lined (as 
the case may be) with our Acid, Alkali, Oil 
and Water Resisting Materials, so as to 
render such Tanks entirely resistant to 
any aggressive liquid for many years. 

The difficulties which very often arise In 
the construction of floors subject to 
aggressive liquids can now be permanently 
overcome. Over one million square feet 
of flooring have already been laid on the 
KaBe system In all parts of the world. 

We Invite Engineers, Architects 
and Contractors to consult us. 


H. WINDSOR & CO., LTD. 

SPECIALISTS IN ACID RESISTING PRODUCTS 

34 VICTORIA STREET - - • LONDON, S.W.1. 


RECENT PATENTS RELATING TO CONCRETE. 

Recent Patents Relating . to Concrete. 


Structures of Reinforced Concrete. 

376 , 259 .— J H de W Waller, ns. 
(jrdfton Street, Dublin March 28, 1931 
A method of building with reinforced 
concrete, cement, plaster, or like material 
comprises stretching woven flexible ma- 
terial composed solely of vegetable hbres, 
substantially in a straight line between 
suppoitmg means to give it an initial 
tension and then applying one or mere 
layers of concrete cement plaster, 01 the 
like to the flexible material uhnh Xorm^ 



Structures of Reinforced C oncrete 


the reinforcing means and is kept under 
permanent tensile stress in the finished 
structure In the double wall shown m 
horizontal section in r hessian (2) foi 
the outer wall is secured at one end to a 
rail (not shown) supported by concrete 
pillars (5) and after being stretched is 
fastened to one or more other supports 
according to the length of the wall The 
hessian is preferably wetted to shrink it 
and IS then covered with a thin paste of 
concrete or cement, and when dry is 
covered with layers (13^ 14) to form the 
outside wall The hessian for the inner 
wall IS fastened to timber strips (6) secured 


to the pillars (5) and when stretched m 
place IS covered with plaster (15) which, 
is pressed through the meshes of the 
hessian to form a coating (16) The 
pillars (5) may be of timber 

In the roof shown m 1 ig 4, hessian (2) 
is maintained in a stretched state over a 
ridge pole (20) Wire netting or other 
metal leinforcement may lx placed under 
the hessi*in to prevent it sagging A layer 
of cement or conctctc plaster (23) is 
placed over the outside of the hessian, and 
when this layer has set a layer (24) is 
placed on the inside, covering both the 
hessian and the wire netting 

The application of the invention to 
floors IS indicated m Figs 5 and 6 In 
the construction shown in I ig 5, the floor 
is adapted to be supported by footings 
(40) and concrete supports (41) A layer 
of sand (42) is spread ()\cr the ground so 
as to be level with the supports and the 
hessian (2) is laid on top and when 
stretthed is secured to the footings (40) 

C onerct( (43) is then applied to the hessian 
to form tlie floor surfiee 

An upper Ikior may be made as show n in 
T Ig 6 the hessian (2), which is stretched 
ovtr the floor joists (44) and fixed to the 
top of the wall plate (17), being covered 
with concrete (45) 

J loors or walls may be built from units, 
such as shown in Fig 7, comprising 
hollow tubular mtmbers (<50) reinforced 
with hessian (2) Ihe mcmbeis re built 
around a framework of paiallel members 
(51), preferably of timber, which are held 
m place by readily remov able bracing (52) 
lo form a floor, the mcmbeis (50) are laid 
skU by side the j unts are grouted, and 
the whole covered with concrete, the 
undersides being, if desired, plastered to 
form a ceiling \ space may be left 
between any two tubular members, and a 
reinforcing bar placed m this space which 
is filled with concrete to form a joist 
To form a wall, the tubular members arc 
laid horizontally or veijtically and bonded 
together by cement mortar, the outside 
and inside being covered with a thin layer 
of concrete, cement, plaster, or like 
material The invention may be applied 
to the construction of beams and stairs 


Obituary, — We regret to announce the death of Mr Cecil Samsbury who was 
with Messrs Stothert & Pitt, Ltd , for 4*3 years, and for many years joint managing 
director of the Company. ^ 







DATA FOR PRICING REINFORCED CONCRETE. 




DATA FOR PRICING 

DELIVERED 4 


REINFORCED CONCRETE.* 

MILES FROM CHARING CROSS. 

per yard 


MATERIALS 
Best Washed Sand 

Clean Shingle, j in. mesh ...... 

,, ,, J in. mesh ...... 

Thames ballast ........ 

Broken brick (} in.) ....... 

Best British Portland Cement (delivered London area) per ton 465., including non- 
returnable paper bags ; 445. gd., including charge for hire of jute sacks. 
Rapid-Hardening Portland Cement . . delivered London 75. 6d, per ton extra. 

" Colorcrete " red and bulf rapid-hardening Portland Cement, delivered London 20s. 
per ton extra 

. delivered London area ;^5 to ;^5 r 05. per ton. 
5s. per ton delivered London, including 


Coloured erment and aggregate mixtures 
'* Snowerete " White Portland Cement, 
non-returnable paper bags. 

" Super-Cement ” Waterproof Cement 
Boarding for Shuttering — 

I in . 
in. . 
m. . 

Sawn Timber for Struis and Supports — 

3 in. by 4 in. 

3 in by (5 in. and 3 m. by 7 in. . 

Mild Steel Rods for Reinforcement — 

J in. to 2| in. Rounds . . . . '. per cwt. 

\ in. to ^ m. Rounds ........ 

I in. Rounds ......... ,, 

I in. Rounds ......... ,, 

Breeze Slabs per yd. super: 2 in., 1/6; 2^ in., 1/8; 3 in., 2/-; 4 in., 2/4. 

MATERIAL AND LABOUR, INCLUDING 10 PER CENT. PROFIT. 
{Based on Contracts up to £2,000.) 

Portland Cement Concrete well mixed in proportion i 


(including paper bags) per ton 76s. 

Sawn. Wrot. 
per square 22s. 6d. 26s. 6d. 

,, 28s. 6d. 325. 6d. 

,, 345. od. 40S. od. 

. from /19 per standard 
. .. /18 

s. d. 
8 6 

8 9 

9 o 
10 o 


s. d. 


Do. 

do. 

in 

foundations . 




. per foot cube 

* $p pp 

1 

3 

Do. 

do 

in 

columns 




I 

5 

Do. 

do. 

m 

beams 





I 

7 

Do. 

do. 

in 

floor slabs 4 in. 

thick . 



. per yard super 

3 

8 

Do. 

do. 

in 

floor slabs 3 in. 

thick . 



• pp PP 

4 

7 

Do. 

do. 

in 

floor slabs 6 in. 

thick . 




5 

6 

Do. 

do. 

in 

floor slabs 7 in. 

thick . 



* PP pp 

b 

5 

Do. 

do 

in 

w^alls 6 in. thick 




• it it 

5 

6 


Add for rapid hardening 


EXTRA 


EXTRA 
3 d.; 


{Add for hoisting js. €)d. per yard cube above ground-floor level. 

Portland Cement 25, per yard cube.) 

Steel Reinforcement, including Cutting, Bending and putting into 

Position and securing with Stout Binding Wire — s. d. 

From ^ in. to i in. , . . . . . per cwt. 16 o 

,, 'jV in. to ^ in. . . . . . . . . „ 15 o 

ft in. to 2J in. . . . . . ,, 14 o 

LABOUR TO BENDS fn ^-in. rods, ^d. ) f-in. rods, id. \ J-in. rods, i\d. •, 
|-in. rods, i^d ; |-in. rods, i^d. ; J-in. rods, 2d. ; i-in. rods, 2\d. ; i J-in. rods, 
3ii. ; rods, ^^d. ; i|-in. rods, 4j<f. ; ij-in. rods, 6 d 

LABOUR TO HOOK BENDS : i in., id . ; i in., 2d. ; * in., 2K ; f in., 
i in., 3id. ; J in., ^d ; i in., ^^d. ; i^ in., 6d. ; ij in., yd. 

Shuttering — 5. 

Shuttering and Supports for Concrete Walls (both sides measured) per square 30 
Centering to Soffits of Reinforced Concrete Floors and Strutting, average 
10 ft. high* ......... per square 46 

Do. do. in small quantities ..... per ft. super o 

Shuttering and Supports to Stanchions, average 18 in. by 18 in. 

per ft. super o yi 

Do. do. as last, in narrow widths ... „ o 9i 

Do. do. to sides and soffits of beams, average 9 in. by 12 in, „ ,, o gj 

Do. do. as last, in narrow widths ... o 10 

Raking, cutting, and waste to shuttering . . per ft. run o 3 

Labour, splay on ditto ....... ». ». o a 

Smallanglehlletsfixed to internal angles of shuttering to form chamfer,,^ ,, 03 

WAGES. — The rates of wages on which the above prices are based are : — Carpenters 
and joiners, 1/7 per hour; Carpenters working on old shuttering, z/8; LaTOurers 
on building worlu, 1/2^; Men on mixers and hoists, 1/3^; Bar-benders, 1/3^. 

* This page is specially oonpiled for Concrete and Constructional EniineerlHg and is strfcitlrloopyTiglit. 
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steel PILING. 


m 


i 


3 


The Rotinoff booklet gives valuable 
particulars of b variety of shell-piling 
contracts by the Rotinoff shell-puing 
system* 

This booklet will be sent on request 
to all who are interested in piling. 

West’s Rotinoff Piling & Construction 
Co., Ltd., 

Regent House, Kingsway, London, W.C.2 
Telephone ; Holborn 4009. 


rotinoff 
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PROSPECTIVE NEW CONCRETE WORK. 


Prospective New 

ABPRDLtN — Quay Wall — The harbour 
authorities have appioved a scheme for 
reconstructing the quay wall at an csti 
mated cost of £8^000 

Ai LH ALLOWS — Coyicreie Pool — The 
Hoo R D C has approved a piojiosal to 
construct a concrete swimming pool at 
Allhallows 

Arbroath — Bathing Pool — Ihe 1 C 
has decided to construct a sea water 
bathing pool at Seaforth House it an 
estimated cost of £8,000 

Bldworih -Suimming Baths — Ihc 
U D C proposes to construct open air 
swimming baths at the tlcath Road 
iccreation ground 

Bli sroN — 1 load Prevtntion — Ihe 
Bt(ston U ( proposes to construct flood 
prevention works at Pasture Dyke at an 
estimated cost of £17000 

Bickprton — Water Supply - The 
Nantwich R D C proposes to construct 
water supply works tor Bickerton at an 
estimated cost ot £12 200 
Birmingham ~ I load Preventidn — The 
1 ( has applied for a loan of £<) 500 tor 
flood prevention works at I^ark Hill, 
Har borne . 

Bodmin — Siiimming Pool — Ihc TC 
IS considering the construction of a 
swimming pool 

Bootlp — Sewerage - The 1 C has ap 
proved a drainage scheme tor the Rim 
rose Brook district at an estimated cost 
of £282,000 

Boston — Bridge — ^The T C is con- 
sidciing the widening of Bargate Bridge, 
on the Boston-Skegness road 

Brlntwood — Sewage Disposal — The 
U D C has received sanction to borrow 
£26,447 for the extension of the Nag s 
Head Lane sewage disposal works 
Burntisland — Swimming Bath — The 
T C IS considering a proposal to construct 
a swimming bath at an estimated cost of 
£8,000 

Cardiff — Weir — ^The T C proposes to 
construct a weir in the river Taff 
Congleton — Swimming Pond — The 
T C IS considering proposals for construct 
mg an open-air swimmuig pond 
Corby — Water Tower — The Kettering 
R D C Id to construct a water tower near 
Rockingham Road with a capacity of 
123,000 gallons 

CoRNFORTH — Flood Prevention — ^Thc 


Concrete Work. 

P C proposes to carry out flood preven- 
tion works at West Cornforth 

Cromir — Groyne— iho UDC is to 
construct a groyne at the < ast boundary 
of the foreshore at an estimated cost of 
£^ 250 

Dovi R —Road— Ihe T C is considei 
ing a pioposal to widen Archeliffe Road 
at an estimated cost of £S 000 

Dundip - Suimmmg Pool- ihe BC 
IS proposing to construct a swimming pool 
on the l>each at an estimatid cost of 
/35 000 

Dun 1 aogh MKi Suimmmg Pond — 
The r C IS eonsidt ring the eonstruction 
of an open air swimming pond 

Di NOON -Bathing Pool —The 1 C is 
to proceed with the constiuttion of a 
bathing pool at VToir Street 

Gri at 1 DSTONi — Resen oir — The 
Kirbymoorside R D ( proposes to con 
struct a icscrvoir at Cj^at I dstonc 
Grindi i ton —Bridge — The Rowland 
R D ( has approved th( construction of 
a bridge and approaches at Gnndleton, 
at an estimated cost of £5 000 



PROSPECTIVE NEW CONCRETE WORK. 




Hii LSI A — bea Wall, etc — J ht Ports 
mouth T C hcis applied for sanction to 
borrow £\o 650 for a sea wall and £zz 670 
for the construction of a swimming hath 
at Hillsca 

Lambolrn -Water Supph The 
Hungertord R D C is proposing to under 
take a ^\ater supply scheme for tlu I am 
bourn district at an estimated cost of 
7 (>^ 

Llanj 1 I \ - SaimniDig Pool I he 
1 ( IS eonsidcimg the construction of a 
swimming pool at tlu Lake I inds Paie 
Howard 

London (Wood CiRi 1 n) — Suimmtng 
Pool — The U D C has applied lor sine 
tion to a loan oi‘‘£z(^ tor the ecmstriie 
tion of an open air swimming pool at 
Dnrnsford Road 

LoN(a Jb ATON ScRagf Disposal — The 
U •) C has applied lor i loan of / \z 750 
foi sewerage and sewage disposal v^orks 
at Staple feird 

I uiON Seuage Disposal Ihe fi 
has applied for sanction to hoirow / j 000 
for sewage elisposal works 

Manb\ ' — Aerodrome — L In \ir Minis 
try IS to ecmstiuet an aerodiomc it 
Manby nc ir Grimshv 

Mari HI VN Hater Supply Ihe 
Gwyrfai R 1) C has approved i witer 
supply scheme lor LI inlairisgier J laniiig 
anel I landdeiniolen at an estimate <1 cost 
of /15 000 * 

Marcia II Reseriotr — Tlie 1 C pro 
poses te) erect a reseivoir with a capacity 
of 5 000 000 gallons 

M\kg\ti bea Wall - The 1C pro 
].K)ses to complete the sea wall and prom 
enade at lore ness Hay 

Mlrth\ R — — the 1C is to 
reconstruct Brandy Bridge 

Mini HI AD — Suimming Hath — Du 
U DC IS tei proceed with the eenistnic 
tion e)l a swimming hath 

Mountain Ash Swimming Bath 
The U D C projKises to construct a 
swimming bath 

Nantwich — Open air Bath — The 
II D C has appreived the proposed con 
struction of an o|^^n air swimming bath 
on the Salt Ley Meadow, at an approxi 
mate cost of £j{ 000 

Nantwic h — Water bupply — The 
R D C IS considering a scheme for the 
construction of a reservoir pumping 
station and ancillary works m connection 
with a water supply for Bickerton at an 
estimated cost of ;£i2 200 

Newbiggin — Breakwater — The U D C 
IS considering the construction of a break 
water 



THE 

“>VININEC' 

sriD 

(Patent p«ndln( No 13314/33) 

DISCHARGES CONCRETE 
FROM THE BOTTOM <£ 
ELIMINATES TIPPING 

Tha "WINNER" SKIP (Patent pandmf 
No 13314/33) discharges concrete in a 
uniform mixture without segrecatlon of 
materials from the bottom, and ellmin< 
ates tipping No alterations are required 
to the crane, and no chains or "dead 
lines" to adjust by the Crane driver 
Hang the skip on in the ordinary 'Vny, 
and place the cotter In the splitdle. at 
the loading sution, and withdraw It at 
the discharging point 

iSend for full porticulsirs from the sole mekers : 

DAVIES &Cc. 

ABERGAVENNY 
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FITTINGS AND VIBRATORS. 





Secure Anclioia^ 

/o Concrete 

W HERE concrete is j // 

later to have machin- i lU 

ery or other equipment fixed . 

it IS both logical and CCO- BoU Hanaet 
nomical to make provision ^ ^ 
for fijdng before the con^ \i 

Crete is poured. ^11 

‘'Rigifix** Fittings arc I 

designed to facilitate the I 

equipment of concrete build- I 

mgs They eliminate lut- I 

ting and dowelling of new I 

concrete and give a perfectly I 

rigid anchorage I 


20.000 Bolt Hanger Sockets, 1 1 

5.000 ft. run of Slotted Iiiterts 

used on the new vik 

BOOTS' FACTORY ** 

NOTTINGHAM. “ Rn^fix 

* *ilotted 

Insert 


SLOTTED t^lNSERTS AND 
BOLT HANGER SOCKETS 

fondly designed, accurately and strongly 
nade Standard Whitworth threads 
Prompt delivery from stock. 

WroS^yor lUnstrated booklet* 

HUNTLEY « SPARKS Ltt. 

BURQH ROAO» SOUTH WIMBLEDON,* 
LONOOli, SlW.tO. 

: Ub9rfy 2446 (2 ftnss). 


VIBBATED 

CONCDETE 




VIBKATOCS 


Vibration is the most efficient and 
economical method of obtaining 
the maximum density in concrete 
work The strength of the con- 
crete IS increased, and the surface 
IS free from honeycombing and 
other blemishes. Vibration elim- 
inates any risk of loss of contact 
between the reinforcement and 
the concrete, even in the thin- 
nest sections, thus avoiding the 
danger of displacing the reinforce- 
ment and reducing the amount 
of cover on the bars as In hand 
ramming. 

* ^1^ Vibrators are used by 

specialists in reinforced concrete 
construction, as they have defi- 
nitely proved their efficiency and 
economy for this class of work. 
Send for fqji particulars of our 
vibrators. 

The Consolidated Pneumatic Tool 

Co., Ltd., 

Egyptian House, 170, Piccadilly, London, 

W.1. 

BRANCHES AU OVER THE WORUO, * 
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Architect Messrs Rand Over/ & BlacU>urn FAR IB A Consulting Engineer Dr Oscar Faber, 

O BE DSc , M Inst C E Contractors W H Lewis & Sons 


THE MUNICIPAL MARKET AT 
NAIROBI 

Another example of the use of 
" FERROCRETE" overseas 

^ The economies which “ Ferrocrete ” affords have been 
realised in practically every country in the world. 

For the construction of the Municipal Market at Nairobi— a most 
Imposing reinforced concrete structure—” Ferrocrete ” v/as the 
obvious choice for the floors, columns, arches, etc. The universal 
appreciation of ” Ferrocrete ” Is ample testimony to the advantages 
It offers in providing concrete which, when only four days old, is as 
hard" and as strong as concrete made with ordinary Portland cement^ 
when 28 days old. 

THE CEMENT MARKETING COMPANY. LIMITED 

Selling Orgeniiatlon of 

The Associated Portland Cement Manufacturers Ltd , The British Portland Cement Manu^ 
facturers Ltd Portland House, Tothill Street London, S W I la 
Telephone Whitehell 2323 Tefegrams ^ Portland, Part, Unidoil. 

THE RAPID -HARDENINB PORTLAND CEMENT 




PROSPECTIVE NEW CONCRETE WORK. 


Ramsgate — Water Supply — The '1 C 
has applied for sanction to borrow £12,500 
for the extension of the water adits 
Richmond (Surrey) — SwimmingBath 
— ^The T C IS considering a scheme for the 
construction of an open-air swimming 
bath 

Salford — Bridge --Iho TC has de- 
cided to reconstruct Cromwell Bridge, 
connecting Pendleton and Broughton, at 
an estimated cost of ^30,000 

Shoreham by-Sea — Bathing Pool — 
The U D C proposes to construct an 
open-air swimming pool a1 the Adur 
Memorial Recrtation Ground 

Shrewsbury —New Road etc -It is 
stated that the T C has decided to con 
struct a new loop road from Welsh Bi idge 
to Shoplatch, and to extend the car park 
at Barker Street to allow for an omnibus 
station 

Southampton -Sewage Pi:>posal 
1 he T C has applied for sanction to i 
loan of £256,000 lor sewerage and stwage 
disposal woiks 

Stoni^havi N — Swimming Pool — Ilu 
T ( IS to construct a swimming jiool it 
an estimated cost of £^,Soo 

^VSDFRLAiiu —Roads —The I ( has 
received sanction to a loan ot 
for road reconstruction work 
Tamworth — Sewagt l),\posal the 
T C and the R D C have applied for 
loans of £^,790 and >^,702 respectively 
for the construction ol sewerage and 
sewage disposal works 



ALIXANDER DUCKHAM A CO., Ltd. 

Oycfciiwrt Houf«, CMinon Stmt^ London, tflCd. 



Fhirsk — Water Supplv —The R D C 
is to apply lor a loan of ^4 720 lor watc'r 
supply works 

1 o 1 Ni s — By pass Road ■ — 1 he De\ on 
( C has been rt commended to approve 
the proposal ot tlie Totnes 1 C to con 
struct a by pass road, at an estimated 
cost of ^20,000 

WAkRiNCrioN Siwage Disposal - Ihe 
R D C proposes to coiisti uct sewerage and 
sewagt disposal woiks in the distucts ol 
Winwick J'oiilton, C rolt and Woolston at 
4in estimated tost ot ^64,274 A further 
scheme is pre^posed to enlaige the sewage 
woiks at Burton Wood <it an estimated 
cost ol £7 .S|7 

WiLLiNoroN Road Improvtments - 
1 he U D C has under consideration a 
load improvement scheme near Burn s 
I arm, at an estimated cost of £20,000 

Woking —Bathing Pool -1 he U D C 
IS considering a proposal to constiuct a 
bathing pool m the Constitution Hill 
recreation ground at an f stimated cost 
of 5 500 

Workington -Swimming Bath — ^The 
r ( has applied for a loan of ;f8,ooo for 
the construction of a swimming bath 

BOOKS ON 

CONCRETE 

For list of up-to-date books 
on every aspect of concrete 
and reinforcecT concrete design 
and construction, pre-cast 
concrete, etc 

Send a postcard to 

CONCRETE PUBLICATIONS, Ltd. 

20 Dartmouth St., London, S.W.f. I 
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TENDERS ACCEPTED. 

Tenders 

Chichester. — Groynes. — The M.C. has 
at:cepted the tender of A. G. Oseiiton, 
Hayling Island, for the construction of 
groynes at C'hichoster Harbour. 

f5oNCASTER. — Borehole — 'fhe ('.B. has 
accepted the tender of the Francois 
C'ementation Co , Ltd . Doncaster, at 
^1,474, for sinking a borehole in con- 
nection with the Thorham h'arm (Cantley) 
water supply. 

Glasgow -—School. — The B C. has ac- 
cepted the tender of Wilson Bros., at 
;^i2,0o2, for reinforced concrete work in 
connection with St. Charles’s School 
extension. 

Kingscleke. — Water Supply. — The 
R D.C. has accepted the tender of 
Reynolds & Son, Ltd,, for the construc- 
tion of a main and reservoir in connection 
with a water supply scheme for Kings- 
clere and Whitchurch. 

Leicester. — Concrete floors, etc. — The 
T.C. has accepted the tender of the 
Trussed Concrete Steel Co , Ltd , lor 
reinforced concrete floors and staircases 
at the Corn Exchange. 

London (Barnes). — Concrete founda- 
tions. — The tender of the Trussed C'on- 
crete Steel Co , Ltd., has been accepted 
for the reinforced concrete foundations 
for a block of maisonettes in Grove Road, 
Barnes. 

London, E.C. — Bridges. — The L.N.K. 
Railway Co. has accepted the tender of 
the Cleveland Bridge & Engineering 
Co., Ltd., Darlington, at approximately 
lz/^,000, for the reconstruction of three 
bridges near Fenchurch Street Station. 

London. — Concrete Tank, etc. — 7 'he 
tender of Walker- Weston Co., Ltd., 
has been accepted for the constructioh of 
a reinforced concrete tank of about 
800,000 gallons capacity, and reinforced 
concrete foundations for three cast-iron 
tanks, in the London area. 

Sandown (I. OF W.). — Pier Recon- 
struction. — The Sandown-Shanklin U.D.C. 
has accepted the tender of J. B. Edwards 
& Co. (Whyteleafe), Ltd., of London, at 
£22,774, the demolition of a section 
of the promenade pier, and constructing 
in reinforced concrete the substructure of 
this section, and the erection of a concert 
pavilion. 

Sandown (I. of W.). — Waterworks. — 
The Sandown-Shanklin U.D.C. has ac- 




Accepted. 

cepted the tender of Aubrey Watson, 
I.td., of London, at £8,891, for the con- 
struction of a sedimentation tank and 
ancillary work at Sandown \vater- 
works. • 

South po r t . — Waterioorks. — T he C . B . ( ' . 
has accepted the tender of E. Taylor & 
Co., of Littlelxjroiigh, at £14,030, for the 
erection of a pump and filter house and 
ancillary works at Blundell House pump- 
ing station. 

West Bromwich — Sewage Disposal — 
The T.C. has accepted the tender of 
Tarmac, Ltd., of Ettiiigshall, Wolver- 
hampton, for the construction of .sewage 
di.sposal works at Ray Hall, the estimated 
cost being £60,000. 

Whitby. — Concrete Pipes. — The U.D.C. 
has accepted the tender of Freil Whitaker 
& Co., Ltd., J^ecds, at £2,624 laying 
about 150 yd. of Oo-in., and 60 yd. of 
39-in diameter reinforced concrete pipes, 
manholes, etc. 

Other tenders submitted : John Parkin, 
£2,640 ; John Pearson, Ltd , £2,797 ; 
F M. Willers & Co , £2,890 ; (tco. H. 
Graham, £2,896 , R. C Crawdord & Co., 
Ltd., £3,222 ; R A Wilson & Sons, 
£3*700 ; William Clark & Co , £4,050 

Woktng. — Piles — The U.D C has ac- 
cepted the tender of Simplex Concrete 
Piles, Ltd , at £220 for driving three piles 
in the site for the propo.sed swimming 
bath at Constitutional Hill 



StMl ihuttarlng, concratc plAcIng plant. I 
mixart. road forms, road «urflacart, bptchor | 

plants, cantral mixing plant, 
walghing oquipmant, hulk camant 
adjuttabla ihoras and axcavatort. | 

Send for Catalogue. 

BLAW-KNOX, Ltd., New Oxford 
Houm. Hart St., Holborn, W.C.1 
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MISCELLANEOUS. 


THE 


ALL 

BRmsa 


BROOMHSIDE ^ 

Lightweight Portable Compressor Plant 

HAS EXCLUSIVE FEATURES DEMANDING YOUR CONSIDERATION. 


ALL SIZES 
PETROL OR 
DIESEL ENGINE 
DRIVEN AS 
REQUIRED. 



DELIVERED 
CAPACITIES 
56, 100, 126, 
170, 265 and 
340 c ft. per min. 


The above illustrates 100 cu ft per min. Plant (free air delivered). 
Operates 2 to *8 Road Breakers. Weight complete, 22 cwts. 

BROOM & WADE, Ltd., HIGH WYCOMBE 


BROCKHOUSE PILE 

FORK 

First cost IS ^i% less 
than cast iron forks 
No loss by breakage 
The material used — 

SPACERS 

{Pa/ertt JVo 361128) 

Accuracy guaranteed 
to K /64 mih 

steel— combined with 
special design, gives 
"spring, * so that they 
adjust themselves to 
inequalities of link 
length and bar 
and remam 
PPQk rl^ and tight 


Made from zoo% 
Bntish Steel by 100 % 

Quick delivery of any size 

J. BKOCKHOUSB CO., LTD. 

VICTORIA WORKS, WEST BROMWICH. 

LoBdoo Office s AUSTRAUA HOUSE, W.C 2. 

Tahpkonm T€mpU Bar 4801/4. TtUgrmnu Broakhum Ertrani Landan 

^ British Labour 

Supplied in any size 
3 * to 20 " long 

They give a better 
job and save money 


CARDBOARD TUBES 
inserted in 
Concrete Floors 

e plant and machinery to 
be fixed easily and economically. 

Ca r d b oard Tubes specially made for this 
poipose can be obtained in aU sues 

FROM ^ 

THE aRCUUR BOX CO., LTD., 

> HIGB ST. WAMDSlKWm S.W.U. 

Td.« PMa.7 
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SPEKE ROAD ESTATE, LIVERPOOL 


Architect L H KEAY, F R I B A 


The employment of 

Reinforced Concrete In Re -housing Plans 


Under the skilful direction of Mr. L H. Keay, the Director of Housing 
at Liverpool, excellent tenements have been planned and erected with 
great success in many parts of the citj . Tlus success is due very largely 
to reinforced concrete, the extensive use ot which has greatly speeded 
up construction and reduced ihe cost considerably. 

Large blocks of tenements were built at the rate of a floor in two weeks^^ 
and the whole scheme at the Speke Road Estate, consisting of ten blocks^ 
comprising two bundled and forty-six tenements, was compTeted; in 
fourteen months, including road making and estate work. 

The reinforced concrete balconies, shown in the photograph, have been 
adopted as standard construction m Liverpool. They are cantilevers 
and aie cast at the same time as the Truscon reinforced concrete floors 
and wall lintels. 

All the reinforced concrete work, comprising foundations, framirtflp'’ 
floors and balconies, was detailed by The Trussed Concrete Steel Cot 
Ltd., whose knowledge and experience in reinforced concrete construc- 
tion are readily available to all engaged m the important task of slum 
clearance and re-housmg. ■ 

Reinforced Concrete Engineers 

THE TRUSSED CONCRETE STEEL CO., LTD. 

22 CRANLEY GARDENS, SOUTH KENSINGTON, LONDON, S.W.r 
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TRADE NOTICES. 



Trade Notices. 

Pneumatic Vibrators. — During the last two years increasing attention has 
been given to mechanical methods ot vibrating the formwork oi the reinforcement 
in Concrete work so as to obtain a dense consolidated concrete When the sectiorfs 
are thin and heavily reinforced hand tamping is not always satisfactory and it is 
difficult to avoid having air hdles m the finished work 1 or such structures as 
chimneys, cooling towers, and^tunnel linings niechanic.il \ ibration has proved useful 



PNEUMAnc VlBKATOK 


and has been extcnsnclv employ trl Jo overcome the need tor liolting xibiators 
to the shutteiing tl^e ( onsolidalcd Pne umatic fool Co , 1 td , has placed on the market 
an air clamp vibrator When this is used rods on the sides of the formwork are 
arranged to suit hooks on the vibrator and when the throttle valve is opened tlie 
air pressure causes the hook bolts on the vibrator to grip the side rods, thus forcing 
the vibrator cylinder against tjie forms and setting up the vibrating action 

Surface Finishing Material.— A special cement is now supplied b'* the Cement 
Marketing Co, ltd , which can be applied to concicte, brick, or stone when it is 
required to provide an inexpensive decorative treatment T his cement is known 
as * Tintoirete’ and forms a dm able wrater n sistant surface lor exterior work 
white and light cream colours are available while a range of blight colours may be 
obtained for interior dccoiation In inteiior work Imtocrcte may be applied 
^directly to walls, thus saving the cost of plastering Instriutions for using Imto 
■Hgte " aie contained in a leaflet issued by the C^^ment Marketing Co Either a paint 
or a high-pressure spraying machine may be us( d, tlic propoitions of the mixture 
with the method of application 

Cast-iri-situ Concrete Piles,— A brochure lias been issued by the hranki 
Compressed Pile Co , Ltd , which contains a description of the method of driving 
^tanki piles and their characteristic properties Among the advantages to be gained 
My using the piles are stated to be (i) high carrying capacity — the normal working 
^ad IS 8o to no tons on each pile, (z) driving to the exact d^th without need for 
extending the pile or cutting off the head and (3) saving in length of piles due to 
of the enlarged base The piles can be driven on a batter and rein- 
necessary* A number of illustrations of work on which the Franki pile 
l^tas been used is included, together with test results. Tn addition to the compressed 
pile the Company has developed a pile that can be sunk by hand and concreted 
under pressure, and the '' Mega " pile which is jacked down in sections where under- 
pinnmg is required. • 
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Reinforced Concrete in Slum Clearance Schemes. — ^At the present tihie 
when plans are being prepared in many cities for the clearance of slums particular 
interest is attached to descriptions of the methods adopted in other countries. Practice 
on the Continent difters'from that in Great Britain mainly in the erection of large 
blocks of tenements of modern design and centrally situated * instead of separate 
small houses on building estates often far removed from the worker's original 
roundings, and more important still at a considerable distance from his work. 
Some large cities now contain blocks of municipal fiats where workers can live clo^ 
to their work and in tlic surroundings to which they have always been accustomed. 
Reinforced concrete lends itself admirably to the construction of such buildings, as 
can be seen from the illustrations of modern blocks of flats contained in a booklet 
entitled " The R(Me of Reinforced Concrete in the Development of Replanned Slum 
Areas,” issued by the British Portland Cement Association, whicli contains half-tone 
illustrations, drawings of work recently executed on the Continent and in Dublin, and 
a statement of the case for the erection of blocks of flats to replan slum areas. The 
ptiniphlet can be obtained free of charge from the Association. 


Recent Patent Applications. 

307,127. M. N. Ridley . Reintorct‘d con- d<A53b» — ( 1 . A. Maiinsell . 

Crete floors, roofs, aiul walls. of bridges. 

3y0.5b9. Zollinger; Steel ginh^rs lor 
concrete structun's. 


I Jndei pinning 
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SEND FOR BOOKLET . 

Write for catalogue giving details of world- 
wide contracts to ■ — 

FRANKI COMPRESSED PILE 

CO. LTD. 

Head Office : 

Wellington Building, The Strand, 
LIVERPOOL, 2. 


REMARKABLE 
TEST of Franki 
Piles at Hull 


This lest pile for the Regal Cinema, Ferensway, 
carried a load of 130 tons with only 3/32-in settle- 
ment, which came back when* the load was re- 
moved, proving that the difference in elevation 
was due to compression only A remarkable 
performance for a 25 ft pile in an area where 
65 ft has been found necessary for other piles 
that IS, driven down to the chalk as shown 
in diagram Each Franki pile for the actual con- 
struct! an will be reckoned on a working load of 
80 to..s, thus coupling the economy of less and 
shorter piles with a big margin of safety- Archi- 
tect * Robert Cromie, Esq , F R I B A , 35 Baker 
Street, London, W.1 ; Engineer . S. W. Budd, 
Esq , M Inst C.E , 68 Victoria Street, London, 
SW,1 . General Contractor . Robert G. Tarran, 
Esq , Ryde Avenue, Hull 


Southern Diytrlcc : Windsor House, Victoria 
Street, London, S.W.L North Eastern Ois^ 
:rlct : Robert G. Tarran. Ryde Avenue. Hull 
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RlINFORCl^D CONCRl' FL 
< ONS FRt C I ION & BAI LAST 



CONCRETE 

AND 

CONSTRUCTIONAL INCINEERINC 


THE YORKSHIRE HENNEBIQUE CONTRACTING CO., LTD. 



NEW SEVERN BRIDGE WORCESTER—Opened by H R H THE PRINCE OF WALES 

Engineer C I CAREY WALKER Esq City Eng neer 

(MOUCHEL-HENNEBIQUE SYSTEM ) 

SPECIALISTS IN 
FERRO-CONCRETE 
CONSTRUCTION 


Telegrams . FERRO. LEEDS.” 


Telephone : 20687 - 20688 LEEDS. 



WASHED 

BALLAST, SAND, SHINGLE & 

Crushed Aggregate for Reinforced Concrete. 


delivered direct to any 

CONTRACT BY MOTOR LORRY. 
QuoUdont on Application. 
TckehaMi PaddMcton 42M 
•t 42#I 

Ambatwidpr 2370 


WILLIAM BOYER & ^ONS, LTD. 

Sand and Ballad SpcaaLgig, 

IRONGATE WHARF. 
PADDINGTON BASIN, W. 

MEMBERS OF B.S. A A T.A. 


iv 






REINFORCED CONCRETE MATURING BUM DING 
FOR THE LINOIEUM MANUFACTURING CO AT STAINES 
Ri.ntorct1 C< icrcu Ent^ineets Messrs THE INDENTED BAR & CONCRETE ENGINEERING Co Ltd 


WILLIAM 

MOSS 

& SONS, LTD. 

CONTRACTORS FOR 
PUBLIC WORKS 
AND BUILDINGS 


LOUGHBOROUGH LONDON LIVERPOOL 


QUEENS ROAD 

TelephoM: UBRO. 77/. 


NORTH CIRCULAR ROAD, N.W.2 

Tt/cphonc; GLADSTONE 4248 


ROSCOE STREET 

Telephone ROYAL 108 L 







REINFORCED CONCRETE 
ROOFING 

WITH 

ExpameT 

f KPANf^p') METAL 

British Steel British Labcur 

The Symbol of Experience 
for all Forms of 
Reinforced Concrete 
and Fire-resistant Construction. 



PRINTING WORKS FOR MESSRS BEN JOHNSON & CO LTD YORK 
Arth/fcct Mr W y Swain M / Struct E London 
Cofunctors Messrs F Shepherd & Son Ltd )ork 

The 


Expanded Metal Company, 

Patentees and Manufacturers of Expanded Metal Limited. 

Engineers for all forms of Reinforced Concrete and BuTWOOd HoUSC 

hre res, sunt Construction CaXtOn Street,’ 

Works ; West Hartlepool. London, S,W.1 


ESTABLISHED OVER 40 YEARS 



September, i 933 - 
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TWICKKNllAM BKIDCiK- 


Arfhitect — MAXv^ni Avhton. 1*.*>Q FRIBA 


(. onlractnr\- Missr"^ AimM ’i \X M'-ON, Ltd 


I 


Telegrams .— 

SPl RALETTE-LONDON. 
Telephone : — 

3033 VICTORIA. 


C0NS1D£RE constructions Ltd. 

72 Victoria Street, S.W.I. 






NEW HOSPITAL. STOKE-ON TRENT 

W. PENDLETON. L.RJ.8.A.. Arch.rcct to the City of Stoke-on-Trent Public Assistance* Committee 


Head Office and Works ; STAFFORD 
London Office; KINGS BUILDINGS 
SMITH SQUARE, WESTMINSTER. S.W.1 



Branch Offices : 8RISTOL . LEEDS 
LEICESTER ♦ MANCHESTER . NEWCASTLE 
GLASGOW ♦ DUBLIN ♦ BELFAST » CARDIFF 


The BRITISH REINFORCED CONCRETE ENGINEERING Co. Ltd. 


CONCRETE 




. CON^RUCTIONAL ENCtN^INC J 


RblN FORCED CONCRETE 
CONSTRUCTION. 


CURISTIANl & NIELSEN 

LIMITED 

Keiiiforc<‘<l Spe«*ialists 





i 'l . 

f- 
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r'- 


; 



Rfintortecl Conciete S\\ minima Hath 


Piers Wharves 
Docks 

Foundations, etc. 


Warehouses! Silos 
Water Toners 
Swimming Ba*^lis 


ROMNEY HOUSE, MARSIIAM STREET, 

WESTMINSTER, LONDON, S.W.I. 




CONCRETE PILING 

LIMITED 

PUBLIC WORKS CONTRACTORS 

SPECIALISTS IN PRE-CAST PILING 


SOUND ENGINEERING DEMANDS 
THE ELIMINATION SO FAR AS 
POSSIBLE OF THE ELEMENT OF 
CHANCE. A PRE-CAST PILE RE- 
INFORCED TO YOUR SPECIFICA- 
TION DRIVEN TO A SPECIFIED 
SET MUST TAKE THE LOAD YOU 
INTEND FOR IT. 


We hold a stock of Piles or will manufacture 
to any specification for delivery within five days 


London Office : 

28 VICTORIA STREET. S.W. I 

’GRAMS PILKRETE, SOWEST. LONDON 

Works : 

RIVER ROAD, BARKING. ESSEX 

■PHONE • GRANGE WOOD 1876 


Belfast Office : 

133 ROYAL AVENUE 

■GRAMS : MONOLITH. BELFAST 





Engineer - H F COALES, A M Inst C F 


REINFORCED CONCRETE BY 

K.HOLST&0O 

DESIGNERS & CONTRACTORS. 

I VICTORIA ST., LONDON, S.W.I 

AND AT 10 PARK SQUARE. LEEDS 





PCEVCNTS 

CCCCCSICN 

This Cast Iron Tunnel 14 6 inftrnal diameter tames thrte 

40 Conduits under the Manchester Ship Canal Owiny to 
the lii^h degree of condensation which occurs in it an internal 
finish ot C> unite was emplo>ed as the most economical and 
permanent means caf securing protection against the future 
corrosion of the segments 

THE CONCRETE 
PROOFING CO. LTD. 


100 VICTORIA STREET, WESTMINSTER, LONDON, S.W.1 

lelegra ns Pruferetc Sowest London Telephone Victoria 7877 




PILING AND OTHER SPECIALIST 
WORK CARRIED OUT 


100 British 

Staff, Materials 
and Plant. 


Have your next 
contract executed 


The 


British Way! 



Send your enquiries to 
me and get Schemes 
and Estimates free of 
charge. Superior work' 
manship combined with 
scientific and economic 
design. 


WATER TOWER AT WANDSWORTH. 


A. E. FROST 


Specialist in Rein- 
forced Concrete Work 


21 EWART GROVE, N.22 ■ 

Teiqihane: PALMERS GREEN 2231 . 










'INGTH 200 WIDTH 50 DtPlH 2 6 to 8 6 


ONE OF THE MANY REINFORCED CONCRETE 
SWIMMING BATHS 

DESIGNED BY 

INDENTED BAR & 

CONCRETE ENGINEERING 

CO, LTD 

Vincent House, Vincent Square, 
Westminster, S W 1 

Telegrams Telephone 

Patinbar Sowesc London Victoria 1642 (2 lines) 


FULLY QUALIFIED DISTRICT ENGINEERS 
IN ALL PARTS OF THE COUNTRY 












}.nfiincer <‘ Surveyor 

hly Marsden, E'.q , 4 Ml»,/( E 

i'.vntraclOT', 

A/^sifs Mutthcik 'i . Mmnhy Ltd 


Reinforced 
Concrete 
Swimming Bath 
at Darwen 


Reinforcements designed and supplied by 

JOHNSON’S 

REINFORCED CONCRETE 
ENGINEERING CO. LTD. 

HEAD OFFICE : WINDSOR HOUSE, VICTORIA ST., LONDON, S.W.1. 

Telephone : VICTORIA 2121/2. Telegrams : “ FERROBUILD, SOWEST, LONDON." 




Septembtr 
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REINFORCED CONCRETE 
C:ONSrRUCTION. 




ENGINEER 


REINFORCED CONCRETE ENGINEERS 


/ H S TRIPP MINSTCE 


L G MOUCHEL & PARTNERS 


NEW DEEP-WATER QUAY. SUNDERLAND. 

BUIIT ON 26 MONOLITHS SUNK 58 FLET BLLOW GROUND 
lEVEL THE ABOVE ILLUSTRATION SHOWS THE MONO 
LITHS SUNK IN POSITION AND THF DECK UNDER 
CONSTRUCTION 


PETER LIND & CO. 

LIMITED 

BUILDING AND CIVIL ENGINEERING CONTRACTORS 

2 CENTRAL BL^ILDINGS - WESTMINSTER 


TELEPHONE 


TELEGRAMS : 


i^HITEHALL 3746 (4 LINES). 


“INNELOCLIN. PHONF. LONDON.’’ 


xv.t 


ptcmher, j \ 



<X)NCRETE 

AND 

CONSTRUCTIONAI LKCINFERINC 



SIKH PIIINC,. 




ENGINEERS & CONTRACTORS 

Wishing to obtain the most reliable section 
of Steel Piling for their work cannot do 
better than use 

SIDE GROOVE 

They drive parallel, save pumping costs 
and can be bought at a reasonable price 
The sections are simple symmetrical shapes 
which will stand up to the hardest driving, 
helping you to complete the job in the 
quickest time without the complications of 
taper piles or irregular alignment 


Write for Particulars 



XYlIl 






WATERPROOFING AND 
MOULD OIL. 


ONLY THE BEST 

REALLY SATISFIES, 


and that O 

means M £ M 


11 ^ 

(/?f? 

m PERMA] 

" s a 


(Regd ) ^iien you require 
PERMANENT COLOURS 
and WATERPROOFERS 
for CEMENT WORK. 


Particulars from the Manufacturers : 

JOSEPH FREEMAN, SONS & CO., LTD., 

WANDSWORTH, LONDON, S.W.18 







ROADS 


by 77,000 tons of traffic a day- 
running smoothiy over B R C 





Septefuber, ^ 03 - 



RUBEROID 

ROOFING 

On account of its elasticity and durability Ruberoid Rooting is par- 
ticularly suited for the weatherproofing of reinforced concrete roofs. 
For more than 37 years, Ruberoid has been used on all types of roofs 
—flat, pitched, curved and North light -on all classes of buildings^ 
with uniform success. Ruberoid does not creep or crack and is un- 
affected by movement of the concrete. Low first cost combined with 
remarkable durability, gives Ruberoid Roofs an exceptionally low cost 
per year of service. Full particulars, catalogues or estimates on request. 

» RUBEROID Gc^ 

16 Lincoln House, Ilitlh Holborn, London, W.C.l 

Braiii hf 3 — 661 Corporation Street, Htiiningbatn , Caroliii* Park, West Shoie Road Grdriton , 3 olas BuiIiUdks, 

Newcastle on T>iie, 33 Blafklriars Stnet, Mam , i Aston's Flare, Dublin. 



N USS THIKBpMflayiARf 
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THE 

STONE COURT 
BALLAST Co. ud. 

STONE COURT, 

GRHKNHITHE, KENT. 

Teleframt “ QuAn-ier. Creenhithe ** Telephone : Dartiord 567> 368 


Pure White Chalk 

(Block or Small). 

Washed Pit Ballast and Sand 

Crushed to the following Grades : 

PIT BALLAST - - 2 in. down 

a • 

t9 9f ' " i 99 

99 9 * 8 

SAND ^ ^ ^ ' il in. „ 

Washed and Crushed Pit Ballast and Sand are 
Hardy Angular and Well Graded^ and make the 

BEST AGGREGATE FOR CONCRETE. 

rOUNDRY LOAMS :—MJLX>, MEDIUM, STRONG. 

Deep Water Loading Jetty on River Thames, 
and Kail connection to Southern Rly. 

London Office: 

20 Dartmouth Street, Westminster, S.W.l 
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CONCRETE 

AND 

^ CONSTRUCTION-^ ENCINEER1T>4C „ 



Pl.UMCItBTB 

eONTINUpUS pONCRETE'RpAI^ 

( WITH MILD steel HOORi(|ND INTraLOCKINO(STRIP Ifl^eRTS 


lERTS ] 


' PHONE j \ 

' VICTORIA 

8718 X 

8719 \ / 



\ r ! 


iV 




-/ \ / 

n 

GRAMS 
PWAMINIWI 
! SOWEST 

London 


%ALICER^#EStDN 

^ , I \ N / \ (Scpi|>any .'-Lynited 

) 75 VICTORIA sT^^eetXondqn, s.)vy:i. 



ace: 

CONCRETE ELEVATING 
PLANT 


THE MOST 
ECONOMICAL 
HOISTING 
AND 

ELEVATING 
PLANT 
FOR THE 
CONTRACTOR 

A.C.E. 

LOCOMOTIVES 



ACE 

PLATFORM HOIST 


A.C.E. MACHINERY LTD. 

PORDEN ROAD. BRIXTON. S.W.Z. 

Manufacturers of all types of Builders’ and Contractors’ J’lant. 
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FOR ALL REINFORCED 
CONCRETE WORK-USE 

DRAGON 

BRAND 

PORTLAND CEMENT 

By reason of its unusually quick hardening proper- 
ties, Dragon Brand Portland Cement saves time, 
labour and plant on reinforced concrete work. 
It IS also very economical to use. All Dragon 


Brand Portland Cement is ground very fine 
and contains a particularly large percentage of 
flour. Always specify Dragon Brand — medium 
or slow setting. 

Aho obtaiiiahJe Scver}i and Co/os\m 
Brands. Best Fo)tIand (jcment, Aherthaw 
Lime — Lump and Ground, 



The 

S OUTH WALE S PORTLAND CEBflEN^ & LijunE 

Go. Ltd., 

PENARTH, SOUTH WALES 

CEMENT WORKS s Penarth. Telephone: Penarth 300 
LiME WORKS: Penarth. Telegrams Cement, Penarth. 





® Capjaty 3,00.. Ton^ U Admirahy and War Office Lish 




p)U nih t 



MOST FAMOUS SIGN IN 
THE CONSTRUCTIONAL 
WORLD OF GT. BRITAIN! 


BLUE CIRCLE PORTLAND CEMENT 

SUPPLIED BY 

THE CEMENT MARKETING COMPANY LIMITED 
The selling organisalion of 

The Associated Portland Cement Manufacturers Limited 
The British Portland Cement Manufacturers Limited 
Portland House, Tothill Street, LoncTon, S.W.l 
Te/^grams Portland Pari, London Telephone: Whiiehali 2323. 
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CONSTBUCTIONAL ENGINEERING^ 


PORTLAND CEMKNT. 









MACLEANS LIMITED 

NEW FACTORY ON THE GREAT WEST ROAD 

T his factory \s built in reinforced concrete by 
Messrs. Allnatt Limited, who used the two well- 
known Brands. 

TUNNEL 

PorH^t^d CentGnf 

AND 

TUNNELITE 

Rapid HatrdoMiMg CemeMt 


TH€: 


TUNN£L PORTLAND CEMENT C® [J° 

VICTORIA STATION HOUSE. WESTMINSTER 5 W I 


,•>: Tr-ir-i^rCK I. S’f x 


»'CNf . v c'Cx^'A 






'x pit mix } i M S 



1 " 

J.L HI object ot III open- 111 liitliiiiLl JH)o 1 is U) 
ciftoi d recreation It is necessary, therctoic, that in pi inning a pool 
and its sun oundiiiLi lnnldnn>s, tht Mi»ht itmosphcit ot i el i\ ition ' ind 
anuiscnicnt should lx su^ircstcd. Vs in instincc where j^iitieuhi atten- 
tion has b( e n jmd to design inei criloui, tht New I ciiv SwinmiiriiJ Bith 
niav be mentioned. Spteiilh oeitst indin<J lie the iclniinisti i^i\ t build 
in^s tor the Bilh, built tor tht Bebin^ton DC I ht exttnoi his 
liten eiiiieei out in ‘Snow ei e te*' which, it heved b\ t^ittn me! orin^e 
t^liss tiltd iiehwavs ind clock suiunind, proeides t\ietl\ the tool, 
peri'*! inentb tit in eftect desired 



FHF Cl Mi N [ M \KIvLl INC, t OMPANV I .d 
Organts itton rf 

THF ASSOCIATED TOR FI AND CEMENT MANUFACTURERS L TO 
T HE BRITISH PORTLAND tRMENT MANUFACTURERS LTD 
PORTLAND HOUSE, TOTHILL STREET, lONDON, S W t* 
Ifhgranu Portland I nrl / lor 1 rUpt nr M hiUfaU m 

S€HinK afeent n tie North f 1 nj^niui 
(» & 1 I \KI I I ID . HUI X 


‘SNOWCRETE’ 

WHITE PORTLAND CEMENT 

& SNOWCRETE MIXTURES 
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BRITISH MADE 
















The 15 mile Tunnel through Ben Nevis 
for Lochaber Hydro-Electric Scheme. 


Used on rhe World s 
mosr imporlanf Srrucfures 

British Made by British Labour 


LAFARGE ALUMINOUS CEMENT CO. LTD. 

Lincoln House, 296/302 High Holborn, London, W.C.1. 

Telephone. Holborn 6431. Telegrams : Cimenfondu, Holb , London 

Works : WEST THURROCK. ESSEX. 
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G. W. RLY. 
WAREHOUSE 
EXTENSION ' 

FLAT ROOFS | South Lambeth 

will be even 
more important 

IN THE FUTURE 



Vnticipa! this, \rchitects 
and Uuildors ujll naturally 
pay j^re.iter attention than 
evei to hlat Koofs. 

\nti< ipatinj^ the iliflerent 
conditions ol travel that may 
develop in the N \ K 
hlMlKF, a Vulcanite- 
coveredllat i oot finisheil 
with Hilu-Macadani is 
the ideal roof to 
adopt NOW 


\ liitiiiTimoiis horn- 
ilk*. sulisi met p tUnl 
V I I < AM 1 1 Hat 
ICoof co\* rinji t <. tains 
Its tIastUitv foi tvtr 


stan<l tin. vlhritlon 
stt up li> the rcf^ular 
landing of Airplanes, 
\%ithout fracturing, 
whilst the Kitu- 
Vtacudani finish will 
provide the necessary 
wearing surface 

Watertight, weather- 
proof, aii<l fire resist- 
ing, Patent ** VIII - 
t AN I rt " Roofing Is 
guarantee «l for long 
periods the Hat 

Roof for to-day. and 
the future 


Anh'ilit.ts haitng ' I tssi 
/iU pleas f rejt r tc holier 

\o 51 


Supplletl and fixed 


VULCANITE LTo 

FLAT ROOFING CONTRACTORS 



LOHDOH P«lic«a Worki, 
g6a F e c k h » m Road, 
S£16 

GLASGOW 1157 Oallow 
vate E 1 

WIGAR Tnd«ot Works. 

S»r«n Stan Brldro ^ 
BELFAST SUaoiniUis ^ 


j\jO asphalt covci mg was 
used on the concrete 
, m the ★basement, although 
the s/’-e IS very clos*^ to 
the River Thames ” 

V Concr n me* ^trstr l 

urn Jmuiry 193 s 


surcc 

CEMENT 

SUBMARINE • BRAND 


WATER, OIL & PETROL PROOF 


Was used for the 
retaining wail of 
— this 'k basement. 


particulars of many similar 
constructions forwarded 
on request 


SUPER 

CEMENT, 

LTD. 

10 Upper Woburn 
Place, London, W.C.1. 
Tel. Euston 1808. 









DRIKON ENSURES PERMANENCE 



MAKES CONCRETE 

WATERPROOF 
HARD WEARING 
RAPID HARDENING 

CONTROLLED SETTING 

WITH INCREASED EARLY STRENGTH 


Specify Dnkon for all concrete where high 
strength at early ages, hard and non dusting 
floors and watertightness are required 

Dnkon enables the setting time co ^e 
controlled from 1 minute to 3 hours 


INVALUABLE FOR BOTH REPAIR JOBS AND NEW WORK 
BRITISH THROUGHOUT 

For full information wi tce to 

DRIKON, LIMITED, 52 PARK ROAD EAST, LONDON. W.3. 

Telephone Acorn 5633 Telegrams Dnkon. Act, London 


mi 
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THE 

“JOHN BULL” 
CONCRETE BREAKER 

NEW “ B A L ’’ TYPE 

INCREASED 

PENETRATION, RELIABILITY, LIFE 

REDUCED 

VIBRATION, NOISE AND WEAR 

THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 

★ ★ ★ 

FOR FULL PARTICULARS AND PAMPHLET. No 119C 
MENTION THIS JOURNAL AND WRITE TO - 

REAVELL & CO., LTD., 

RANELAGH WORKSIP, SWICH. 

TELEGRAMS REAVELL, IPSWICH TELEPHONE 2124. 








BRAND CEMENT 


BECAUSE IT SIGNIFIES 

# 1 Personal Supervision over 
manufacture at our works only 

• 2 60 years’ Experience in 

Cement Manufacture 


7 Brands only 
No I Cock 

Brand 

Nelson s Rapid 

Hirdener 


0 3 Every modern method has 
been used to improve quality 
ind give you unvarying quality 
• 4 That IS why critical Archi- 
tects, Engineers, and Clerks 
of Works call for “Cock” 
Brand Cement. 


Other Products 
Patent Selenitic 

Cement 

Blue Lias Lime 
(from the Lower 
Lias Formation) 


CHAS NELSON & CO, LTD, 

NELSON S CEr-^ENT WORKS 
STOCKTON Nr RUGBY 
’Phone Southam 5 
Grams 

Nelson, Stockton Warwickshire 
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MACHINKRY. 



PUTUCA 
CAP CPNPING 
MACPINPS 



The “Futura” macnines have a larger output than any 
other macFiine marketed Machines of all sizes and prices 
Send to the address below for full particulars and let us 
help you on your bar-bending and cutting problems 
Many repeat orders have been received for these machines 
One London firm has no fewer than ten power machines 
in use 


i_E agents 


for 


■'^SO SOLE 

SLIDIN© S SYSTEM 

CEMENT & STEEL, LTI>. 


8c BLAKENEY ROAD BECKENHAM, KENT 

Telephone: BECKE»HAM 1005 
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PIJBI IC AFIONS. 
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AND 
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BOOKS ON CONCRETE 


Desi6>i^rs* Hantlbook 

Kiinjok(iij (ijKtiiii l)rsiiNii,v, ir\\r>B'»oK Jiv 
( I IS 1 Kt yiiolds H Si \ M In t I I ^ )m p h i jo 
lU if,iiin^ lahli s s* illnstr iliniis l’ui< is l>\ pnst i s ,d 

An up to fi ill } rif^lish Ikm k I>N .in « ivnii i r ith i vt« ii i\i 

I \ pf I ii 111 I in till pi u In I 1 1 1 « jcliiiL 1 1 1 1 ih t*' J 111 1 il li s 

I o\ ( I t hi ilf si_,n lit I VI I \ ill SI ri] 111 u I t 1 1 inlm i il i oiu 1 1 ti 
strnituii iiiit thill an Iiillv vm i ki il i x uiipl« s sh aMn^ hii\ 
till I iMts ,irf ii id I VI IV I ihli I If pu dm id to i Kn i 
si/e \Mth flcai littiiiii' t i nipli ti* I x imp] s an im Indul 
of till dtsi^n of 1)1 nil iiid 1 ih lloois j]at lib-. i ti , with 
w< 1 kiiiMlr iwiii^,s stu 11 I ndin/ Ints t iMi s of qij nitil n s i ti 
if hi’ works )n < In liiii s 1 nd dow i 1 s Mit lUlhii it n ] o sil It 
for 1 junior dfsi, III 1 to 1.. nu] If ti i di si., n without iipirvision 
\I 1 tin holt I Ills iiid sniifihlii d iiii thods t i nli il h i i i| id 

SI lull in I < d i mill pn 1)1 lus im < 1 irh s. t out 

rormwork 

“ l )l si A* O ( ONSlIll l J lOS Oh I OKMW U1 K 1 OK ( OM Hh II 

Stki I n ki s \ 1 V\ \ Mil li Si , \ M \ni Soi t 1 

0 I . 11,1 s illiislr itioiis foldiis II di sii'ii t tbit s 

i'rii I os by post os >f/ 

1 ht bi st book in th< I iirflish li>i).ui.,f di ilnii' stilt Iv md 
I xii ni slut 1 V with thi snl ji i t of foi inwork ( .ivt s < oiup]i b 
d# Mpn for loMiiwoik fa tvirv tyjf of plan and niiiftmid 
ion II ti strut tun , fioin simple tootiniu to ir< h bmlR* s with 
t il li s b oil! vxliK h tin si/t s and ipi intitu s of tiinbi i n (uin ft 
loi an\ l\i)i ot si 7 i ol slim. tun i in 1 1. sci n it i I'l'nitr 

Reservoirs and Tanks 

Kl INMlVt I l) CONtKIIi Ufstui IIKS VM) l\NKS Hx 

V\ "s (ii IV, HA MAI \ M Insl ( I 1 oo p i«i s, n > 
iilustratuins l*rii< los by post ros o / 

Ik ils III a prtctK il iiiiimi r with tin d« si^n iiid <onstini 
tioii of ])l.iin and rtiiitoii I il I oiRii ti nstrvons I niKs swim 
iiimj^ baths jkkiIs and uthi t w iti r i out iimn/' stnii tuirs 
alxive aiul lx low jitounfl |t\il Ihi iiithot dist ussi s thi 
pioblrms in di tail uid iMunls out tin siinpli st solution of 
the X uu)Usd<siRnini?pr< bli ms Ihi n uiiris^,ixtn id\ mt if.,t 
ol I hi authoi sjuuti' liixp'iinvff tojif tbi i with f >t tl • fust 
Imit 111 tlie 1 n^'lish 1 iiq'^u n ‘ fnl idea*- fiom ( oiitimiilil 
pia< tici A (.haptci on t onstnu tioii tin tliods shows hoxx i ost s 
can be kc|)t down by suitable f)! uit uid [)1 int I i\ out, loim 
work I tf Ihf illiistr ivions iiu lude loriifliti ili signs 
foi nsfivoirs, tanks sXMriiimiu’ bitli i t< d< t uls <f 
ixfiinsion joints, Hihu mil v ill joii ts n infon < mi nt foi 
walls and lliuirs formwork, il' I nl pliotogr.ii>hs of mrHk in 
roiistructioii iru lliotls, 1 1( \ ilu ibli mioiiiiition n m 

ilndifl on thi desipii and lonstrm tion of t inks in f.ioimfl 
sulijict to sul)Sidtnf< b, iniinng diiil on tlu st ituhiv 
of links III watfiloggcd giound 
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Thousands of concrete 
piles from 43 ft. to 57 ft. 

Illustration of 5-con 90-ft Fiame 

with Monkey on Thames-side job WCfC driven with 

our pile drivers for the 
foundations of the new 
Ford works at Dagen- 
ham. These piles were 
driven to a set of 1 ^ in. 
for the last ten blows. 


We specialise in pile^driving equipment and have in stock complete 
outfits for any length of pile, operated by steam, electricity and 
internal combustion engines. Hire or Sale. Advice given and terms 
quoted normally by return of post. 

nENcr srrES ltd. 

SOUTHWARK STREET, S.E.1. 
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FERRO - CONCRETE 
WITH 'STRIBAR' 
REINFORCEMENT 


THE UNITED 

m\\ 

COMPANIES IID 


The whole ot the reintorcioig steel for the fcrro-concrctc m the 

SHEFFIELD CITY HALL 

has been made by United Stri p and Bar Mills The above il lustration 
shows the laying of the steelwork for one of the two large single* 
span ferro'concrete beams (believed to be the largest in this 
country) which support the entire roof. Each beam is 104 feet 
longp 14 feet deep and 18 inches wide* weighing about 150 tons 
The principal reinforcing bars are 45 to 55 feet long and form 
part of a large contract for Sheffield Steel Reinforcement. 

Upon the flawless quality and strict uniformity of *Stribar* Rein* 
forcemeat — **the bars that are notably straight and true*’ — depend 
the safety and durability of a rapidly Increasing number of all 
types of ferro-concrete structures. 

Furthermore, there is 'Service* behind ' Stnbar,* a Service by 
which you can benefit. 

^ Send for the U.S.B. lOO Booklet.giving your Name, Firm’s 
^ Name and Address, and position in Firm, 

UNITED STRIP & BAR MILLS 

Branch of The United Steel Compames Limited 

: THE ICKLES, SHERFIELD 
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EDITORIAL NOTES. 

The Training of a Civil Engineer. 

\\ in Ki AS rn^uiiLCTing was at one time diMfled into two bianclHs only- civil 
.irul militarv- there .ne now so manv subdivisions that the Ininin/^^ requiied foi 
mv one is specialised to <i lai^e de|:^n(e Iheic is also a consideiable amount of 
overlappint^ between (e'ltam blanches of cnf^ineeiini^ work .md 1 definition which 
eoveis the diitie-. of a (i\il ene^iruer is ditfunlt to obtain 1 ht desi/L;n <ind con 
striiction of rallwa^s, dcu ks harbouis, eanals and hvdio e lc( tin works aic some 
ot the siibjei ts with wIik h civil enf»metrnn( deals but c\(n annai^ these there aie 
some portions in wlndi < olkiboi ition with nieehanical and (Icdiical en|L'mcers is 
necessary 

In this (oiintiy a ic cognised (|uahjication ol «i civil cngincci is inembeiship 
of the Institution of ( ivil Fiiginccis in eonseciuence guide to enti\ to the pio 
fession should be based on the ie(|uiK nicnts of this b()(l\ J hose who wisli to 
obtain the diploma ot the Institution cannot do lx ttei than consult a book * which 
has recently been published, and whose authois an two well kno\Mi consulting 
engineers J he authors are stronglv in favour of the pupilage s\stem but at the 
same time jioint out that the Institution does not make this c omj>ulsory foi 
admission We agree that the (‘\peiience gamed during a paid appointment 
may not be all that is desirable when considered as engineering ti lining, but we 
differ from the implication in the authors statemient that In e iiciimstanecs 
which cicated the necessity foi such a paid assistant, it is highlv impiobable that 
any bo\ would icccivc the personal ittention from his chief which is so desirable 
a feature m the case of the training ot a enil engineei J he re may be cases in 
whic h the pupil recc'ives the peisonal attention of his c hic f f)ut it is probable that 
these aie rare except in small hrms loo often pupils an handed ovei to the 
care of assistants, and it may bo that some do not sec their chief tiom one year’s 
end to the other It is often forgotten that the airangement by which a young 
engineer becomes a pupil is a contiact undei which both parties have obligations 
In the majority of cases pupils aic well looked after and assisted m obtaining 
practical knowledge, but on the other hand there are instances where engineers 
who cannot provide adequate opportunities foi acquiring practical experience 
receive pupils into their offices ('ases, also, are not uncommon in which the 
engineer- being a paid servant of a public body- is expected to take pupils with 
the object of obtaining cheap labour on his staff 01 as a monetary lecompense for 
the inadequacy of his own salary At the present time there is no remedy for 

* rhe Training of a Ci\il Engmeer ' By C I Howard Humphrrys and G Howard Humphreys, MM lust ( 1 ^ 
(London Fdward Arnold & Co Pnee 5 s net ) 
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these abuses. The position is such that two men of equal mental ability ma}^ leave 
the university simultaneously and enter pupilage, paying equal premiums, and 
yet one may obtain valuable experience on important works and, more important 
still, make valuable friendships, while the second may spend a large portion of 
his time in ])lolting small surveys required for law cases, checking bills of quan- 
tities, and other such work. We do not mean to imply that the latter class of 
work is not of importance, but it is definitely waste of a pupil’s time wficn it can 
l>e done by a junior draughtsman. The pupil is in the oflice to learn civil engineer- 
ing, and in the short lime at his disposal should be given an opportunity of coming 
into contact with as many as possil)le of the duties which he may ultimately have 
to carry out. Pupilage is not the time for exercises in arithmetic. 

Outside Great Britain pupilage, whether sul)se(iuent to a university course or 
as a complete training by itself, is not a recognised method of entering the engineer- 
ing })rofession. In fact we are unaware of any country where this form of training 
is in vogue, and there is at least one country where it is illegal. The practice in 
the United States, for instance, is for the young engineer leaving the university to 
obtain a position with an engineer with whom he obtains his practical training. 
Ill some of the Dominions the same method of entry to the precession also exists, 
and the young engineer is paid a salary from the beginning of liis career. 

The numerous discussions which have taken place on the education of engin- 
eers are evidence that there is a considerable difference of opinion regarding the 
correct course to be pursued, and although we ha\'e drawn attention to some of 
the disadvantages which are associated with the pupilage system, this has chiefly 
been done in the hope that some of its abuses mav be removed. It is known 
that some engineers require tlie student to have taken a high place at the degree 
examination before they will receive him as a pupil, but there is no means by 
which the pupil or his parent can estimate tlie engineer’s ability to supply the 
necessary practical training. 

The young engineer entering upon his practical training will find much useful 
information in the book mentioned, of particular interest being the chapters deal- 
ing with drawing-office practice and the duties of a resident engineer in charge 
of a contract. Another chapter contains a discussion of the appointments which 
are normally open to civil engineers — at the present time there is unfortunately 
a surplus of applicants for these — and the salaries which are generally offered. 
The authors include a useful list of textbooks which “ can be bought with absolute 
safety ; to this “ The Training of a Civil Engineer ” might be added. 

A Seaside Pavilion in Reinforced Concrete. 

In this issue we illustrate the designs awarded the first and second prizes in the 
Concrete and Constructional Engineering ” competition for reinforced concrete 
designs in which prizes are given each year by the proprietors of this journal for 
the l^st design for a building in reinforced concrete by the atelier students at the 
University of London School of Architecture. The competition is set by Professor 
A. E. Richardson (the Head of the School), and this year the subject chosen was 
a seaside pavilion. The first prize was awarded to Mr. E. C, OTarrell and the 
second to Mr. A. P. Ciregna. The jury consisted of Mr. Arthur Davis, F.R 
Mr. Lovett Gill, F.R.LB.A., Mr. H. V. Lanchester, F.R.I.B.A., and Mr. Coriiato 
and Mr. Collins of the Engineering Department of the Universit^^ 
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The Foundations of the Ford Motor Company’s 
Power House at Dagenham.— III. 

By R. V. ALLIN, M.Inst.C.E, 

Manufacture of Piles. 

Thh piles were specified to be of one part of aluminous cement to two parts 
of washed sand up to J-in. mesh with not more than 4 per cent, of silt and four 
parts of crushed and washed J-in. to j-in. ballast. Tliey were cast on four 80-ft. 
by pile beds covering a total area of 160 ft. by 70 ft., allowing a space 



Fig. 21. 


down the centie through which the mixed concrete was taken in train loads, 
consisting of a 24-in.-gauge petrol loco and two bottom-tipping skips, which 
were picked up by a 5-ton loco crane commanding the moulds. 

The foims were erected on fixed timber platforfns sunk into the ground 
and with a drained ‘foundation. This platform consisted of 12-in. by 6-in. cross 
sleepers at 5-ft. centres, with 9-in. by 3-in. longitudinals spiked down to these 
sleepers at 2-ft. 8-in. centres, forming the ground shuttering for the bottom 
flats of the piles. These longitudinals were strutted laterally with 4i-in. by 
2-in. stretchers. The side sections of the moulds were made in 15-ft. lengths, 
each side being removable when striking the moulds by slipping out the top 
tie bolts and slacking the folding wedges. These sections were re-used thirty- 
eight times during the period of manufacture of fourteen months. The rein- 
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forcement was spaced with timber webs cut to take the bars and made in sections 
sufficiently small to allow of them being taken out of the cage before concreting 
(Fig. 22). This view also shows the lifting arrangements for four-point sus- 
pension of the piles. Ftg. 21 shows the setting up of the reinforcement piior 
to fixing the moulds and the longitudinal timbers forming the bottom flats of 
the piles, while Fig. 23 illustrates the bottom-dumping skips brought up to the 
crane preparatory to pouring the concrete in the moulds. In Fig. 24 is a general 
view ol the north side ol the pile yard with the crane striking the moulds of 
a freshly cast pile ; this also shows the 15-ton electric derrick which picks up 



Fig. 23. 


the piles from the casting beds and transjxirts them to the stack and thence to 
the pile frame as required. 

The sides of the moulds were struck from 4 to 6 houis after pouring, and 
it was specified that the piles might be moved 4S houis and driven 72 hours 
after pouring. It w'as found, however, that after a period of 60 hours the piles 
would usually withstand the hard driving. The piles were kept wet by sj)rink- 
ling them for at least 24 hours after casting. 

It was essential that the piles should be accurately cast at the head and 
shoe, as a head fitting tightly into the helmet led to spalling and a non-axial 
shoe to drift in the pile when driving. It was also necessary to ensure that no 
laitance should be leff at the head, since this would lead to spalling in driving, 
and that there should be no wind " in the length which might introduce bending 
stresses when driving. 

The curing of the pile was of particular importance owing to the heat which 
developed in the setting of the aluminous cement concrete, and it was found to 
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have considerable influence on the strength of the piles In connection with 
the curing it was found necessary to dram the pile beds thoioughly, as they 
were laid on soft clay. 

The minimum crushing strength specified for the concrete of the piles was 
4,000 lb. per square inch. Daily test cubes recorded strengths ranging from 
4,oqo lb. to 8,280 lb. per square inch after 7 days, with an average of 6,500 lb. 
per square int h 




A'- 


Fig. 24. 


In the opeiations of making the piles, including unloading the aggregate 
at the mixer but excluding handling after casting, the following labour was 
employed : At the mixer station ■ i mixer driver, 6 labourers, i crane driver, 
and I banksman. In the pile yard — depositing and punning concrete i ganger, 
10 labourers, i crane driver, and 1 banksman Setting steel skeletons : 6 steel 
fixers, with 1 burner and mate in attendance. Running concrete ; 2 loco drivers 
and 2 rope runners. Repairing moulds : 2 carpenters. Watering piles : 2 boys. 

The following is a list of the plant used in these operations ; At the mixer 
station : One j-ton steam crane and one J-cb. yd. Fowler mixer (paraffin). 
At the pile yard : One 5-ton loco steam crane and one 15-ton electric derrick. 
Running concrete ; Two petrol locomotives, 24-in. gauge. 

'fhe maximum number of piles cast in one loj-hour net working shift was 
19, representing 171 half-cubic-yard mixings. 

The materials used in casting 2,045 17-in. octagonal piles wSre as follows ; 
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J-in. to J-in. sliingle, 7,660 cb. yd. ; sand (| in. down), 5,360 cb. yd. ; aluminous 
cement, 2,240 tons; chilled cast-iron shoes (80 lb. each), 73 tons; ij-in. steel 
reinforcement, 1,790 tons; iV^n. helical binding, 277 tons; ij-in. pipe ferrules 
(17 in. long), 14,570 Im. feet ; 14- and 16-gauge binding wire, 4^ tons. Con- 
sumable storey : Water, 860,000 gallons (approx.) ; steam coal, 320 tons , 
petrol, 2,500 gallons ; paraffin, 1,235 gallons , cotton waste, 290 lb. ; lubricating 
oil, 225 gallons , engine oil, 75 gallons ; black oil, 85 gallons ; oxygen, 60 cylin- 
ders ; acetylene, 8 cylinders ; Stauffer's grease, 200 lb. 

The proportions of the aggregate used were 0*829 parts of shingle, 0-580 
of sand, and 0 222 of aluminous cement. In making the piles an excess of sand 
was used forming a i 2J : 4 mix, as it was found by experience to give more 
satisfactory lesults. Where less sand was used the piles showed a tendency to 
spall. Tlie proportions previously given include a certain amount of waste of 



Fig. 25. Analysis of Expenditure on Piling. 


the aggregate in transit. Fig. 25 shows an analysis of the expendituie on tin* 
manufacture and driving of the piles. 

Turbine Basement. 

The whole ol the excavation for the turbine basement, pump house, and 
valve chamber was designed to be carried out within a colferdam consisting 
of No. 3 Lar.ssen steel sheet piles, driven down to - 40*00 O.D. except on the west 
side of the pump house, where No. 5 Larssen sheeting was used, and driven 
to — 55*00 O.D. as a safeguard against possible disturbance of the foundations 
there due to driving the circulating water tunnels which it was thought would 
reach this point after the foundations were completed. The cofferdam for the 
turbine basement was about 305 ft. long by 86 ft. wide at its widest point, and 
was divided into thirteen compartments {Ftg. 26). Originally it was intended 
to carry the excavatfon in the open to a depth of about— 2800 O.D. in some 
places, and it was evident that unless special provision was made large quantities 
of water would enter the excavation. Heavy pumping was inadvisable owing 
to the close proximity of existing buildings, and it was decided to treat the 
ballast below the foundations within the .steel sheeting by cementation. 
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Fig 26 . Compressed Air Distribution. 
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Cementation. 

The depth and nature of the ballast and its suitability for cementation 
were ascertained by six core borings taken before work was commenced ; in 
addition a number of confirmatory 2-in. flush borings were taken immediately 
in advance of the work as it progressed in order to (deplore possible local depressions 
of the ballast and to ensure that the cementation was not commenced at too 
high a level. These borings were carried out by hand and consisted of flush- 
ing (down to ballast level) 2-in. piping through which the water was passed to 
the shoe of the pipe. Samples of flushings were frequently taken during borings, 
and when a return of sand or gravel occurred it was concluded that ballast had 
been reached. It was provi-d by subsequent c\cavations that the observations 
so obtained were not very accurate and tended to show that the ballast appeared 
at lower levels than was actually found to be the case. It was specified that 
the ballast should be treated for a depth of 6 ft. below foundation levels, but 
this depth was later increased in places to 8 ft. 

Omentation was carried out m the usual manner, hollow drill rods fitted 
at the bottom with perforated bits being driven with hand-operated percussive 
drilling machines mechanically rotated ; when the bit reached the lowest required 
depth, the flushing water was replaced by cement-laden water which was forced 
under pressure through the perforations into the surrounding ballast. The 
cement mixture was pumped continuously during the lifting period throughout 
the vSpecilicd depth. Alternatively, when trouble was being experienced with 
fast lods and leakage of t'ement, the usual cioss bits were replaced by pointed 
bits which were bumped ” down instead of rotated, and cement was injected 
whilst diilling, commencing immediately the bit i cached the top of the depth 
specified for treatment. These expedients were found to improve the progress 
of the work. The site loi drilling was such as to permit of easy erection of two 
level working platforms. The top platform was 7 It. above the lower, permitting 
the drilling to be commenced with a lo-ft. rod and carried down below the upper 
floor, whence it was continued and completed by the man below who used the 
same machine, which he then passed back to the upper level for the addition of 
the second rod. 

The centering of the holes, which were 2 ft. 8 in. apart, was accurately done 
by boring 2-in. holes in 9-in. by 3-in. deals rigidly fixed over the lower platform. 
The " verticality ” of the holes depended entirely on the care taken by the driller, 
as owing to the necessity of passing the drilling machine through the upper plat- 
form, satisfactory templates could not be fixed at the higher level. The average 
depth of ground penetrated to ballast level was 34 ft. and the average penetration 
into the ballast was 10 ft. 8 in. The average time taken per hole, including drilling, 
injection of the ballast, and the complete withdrawal of the boring rods, was 
101 minutes. Each injection was carried to refusal within predetermined limits 
of pressure and quantity. The pressure varied, but in some instances as much 
as 500 lb. per square inch was developed by the pumps, but no external dis- 
turbance appears to* have been incurred beyond the area treated. 

The drilling and injection were carried out with seven Frangois cementation 
units, and the average number in operation throughout the work was three. 
Each unit consisted of a cementation steam pump, a compressed-air drilling 
machine, and complementary equipment. The following plant was also em- 
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ployed Two oil-dnven compressors of a total capacity of 380 cb ft. of air per 
minute at 80 per square inch pressure , one petrol-driven compressor with 
a capacity of 210 cb ft of air per minute , and two portable steam boilers The 
approximate quantity of the work involved is indicated by the following figures 
Area treated, 2,359 sq yd , volume of ballast treated, 5,240 cb yd , number 
of holes drilled, 3,300 , total length of drilling, 147 000 lin it quantity of cement 
injected, 1,405 tons , water used for all purposes 3,400 000 gallons 

Excavation was commenced in compartments Nos 3, 4, 5 and 7 {Fij^ 26) 
It was found that compartment No 3 could be bottomed up in the dry, but 
in Nos 4, 5, and 7 the cementation was not sufticicntly impervious to prevent 
the inflow of a large quaniity of water accomjianied by lhanet sand These 
compartments were allowed to hll with watei, the e\ca\ation was completed, 
and the concrete seal placed with the aid ol diveis When tlie “ blows " occurred 
the tide level was about 34 ft abo\c the bottom of tlie excavation Owing 
to the vital importance of avoiding am wnthdiawal ot the sand from the sui- 
lounding foundations previouslv mentioned it was considered nccessaiy to 
icvicw the design and methods of constiuction of this portion of the work I he 
modification of the design has been described in Part t of tlu se artu les 

Modified Construction 

The position of the coiisti u( lion when these difficulties oeeiund was that 
in compartments Nos 6, 8, 9, 10 ir 12 13, 14 and 17 (7 zg 2b) practiealh 
no work had been earned out othci than their enclosure by sheet jiiling, siifhcient 
excavation to fix one frame of timbei, and cementation of 6 01 8 ft of the undei 
lying ballast stratum It was decided to carry out the lower excavation in 
these compartments by compressed nu which vvould completely abolish pumping 
Ihe following method for completing the foundations was adopted 

Excavation was earned down to allow the fixing of a second timber fiame 
and steel cylindeis of 8 ft 6 in intoinal diamctei were sunk (partly in tree an 
and partly in compiessed air) iii positions 111 the cornpaitmeiits which interfered 
as little as possible with the timbei alieady in position, advantage ot which 
w^as taken to guide the cylinders Flitse finders were sunk by internal kenl 
ledge to a good foundation of cemented or partiallv cemented ballast, and the 
lower parts of the cylinders were filled with concrete (7 jg 27A) Ihe excavation 
in the open was then proceeded witli to levels which it was judged would givT 
a covei of about 6 ft of clay over the ballast and the cylindeis removed to that 
level Reinforced concrete floors 8 ft to ir ft deep were then constructed rest- 
ing on the cylinders and covciing the whole aiea of each compaitment The 
ground shuttering for these floois was laid to longitudinal iidgcs and funows 
with grout pipes to each ridge Under these floois the remainder of the 
excavation for the foundations was to be taken out undci compressed an, 
and they were therefore provided with an shafts and locks to give access under- 
neath. It was arranged that any surplus of upward pressure of the compressed 
air over the dead weight of the floors and cylinders should be balanced by placing 
ballast kentledge on the top of the floors (Fig 29) The floors wore therefore 
only reinforced to withstand such stresses as would occur if the air pressure 
failed. Compressed air was then applied and the remainder ot the excavation 
down to a good foundation, was earned out (fig 27B) 
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In the deeper compartments the excavation was taken out in trenches 
about 6 ft. wide around the inside of the steel sheeting ; these trenches were 
bottomed up and concreted in lengths and the “ dumpling was taken out 
afterwards. Wliere considered necessary the sheeting was strutted back to the 
cylinders, but as it had the support of the pres.sure of the compres.sed air, which 
varied between 2 .square foot, the struts were only employed 

as a safeguard in the event of failure of the air pressure. The .space formed 
by tlie excavation was then filled with concrete which made, with the air-tight 



Fig. 28. 


floors and the cylinders, a solid mass from the flooi of the basement down to 
the foundation .selected (Fig. 27c'). 

In all the operations of sinking and cutting oft the cylinders iij) to the time 
when they received tlie load of the air-tight floor, enough kentledge was u.sed 
to balance a possible hydrostatic pressure corresponding to the highest recorded 
tide level of f- 17-30 O.I). (Fig. 28) and the cylinders were founded at levels 
ranging between 20 00 O.D. and - 39*00 O.T). 

Fifty-six cylinders were sunk in the nine compartments and the whole of 
the work was carried out without any incident calling for comment. In com- 
partments Nos. () to II at the east end of the power house there were abundant 
evidences of the old breach referred to in Part i of these articles, and a pre- 
Elizabethan anchor was discovered at about - 25*00 O.D. (31 ft. below shore 
level). For this reason it was decided to subject the cylinders in these com- 
partments to a bearing pressure test by loading them witli kentledge after they 
had been sealed and before the surrounding excavation had began. In addition 
to the application of sufficient weight to overcome the estimated skin friction 
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of the surrounding material (2 cwt per square foot) the cylinders were loaded 
to give a pressure on the foundations of 5 cwt piei squaic foot Jhe resulting 
settlements vaned from nil to i] in with an average of ^he settlements 

recorded for cylinders founded at higher levels tended to be less than foi those 



Fig 29. 


founded at lower levels, due possibly in some measuie to the containing effect 
of the sheet piling 

Air-tight Floor. 

Ihe lowest sections of the cylinders which wcie sealed with concrete were 
provided with splice bars to connect them to the air-tight floors These floors 
were reinforced to withstand only their own dead weight and that of the ballast 
kentledge referred to The amount of air pressuit allowed for m providing 
ballast kentledge on the top of the air-tight floors was judged from the piessures 
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lound necessary in sinking the cylinders, and varied between 12 and 19 lb. per 
square inch. 

The floors were poured in lifts. The first lift was 4 ft. high and contained 
all the reinforcement. At a distance of about 2 ft. above the underside of these 
floors lengths of 3|-in. by ij-in. rolled steel joists were welded on the Larssen 
steel piling at about 2 ft. 8 in. and at centres projecting 4 ft. into the concrete. 
The object of fixing these lugs was to check the tendency for a gap io be formed 
l)etwcen the concrete and the sheeting (caused by cither air pressure or shrinkage 
of concrete) which would have resulted in excessive loss of air. The lugs were 
found to be effective, as the leakage of air was negligible. 

In compartments Nos. b, 8, 9, 10, and ii, in order to distribute some of 
the weight of the foundations on the sheet piling, 12-in. lengths of lo-in. by 6-in. 
rolled steel joists about r ft. 4 in. apart were welded to the sheeting 3 ft. above 
the underside of the floors {Pig. 7). 

The depth of the e.xcavation under the floors varied from 7 ft. to 16 ft., 
and care had to be taken that the bottoms of the cylinders were not undercut. 
The excavation was carried out so that at no point should a line drawn from 
the excavation to the bottom of any cylinder have a steeper up-grade than one 
in ten. In the deejx?r compartments rolled steel joists wefe left under the shut- 
tering of the air-tight floors before they were concreted, and subsequently used 
as walings against which the steel sheeting was strutted back to the cylinders. 
When filling with concrete the space under the floors and up to the roof, the 
bottom of the first lift was put in fairly wet to fill the inequalities in the ballast 
bottom. In packing up to the roof of the chamber the concrete was mixed 
stiff, but owing to the settlement a space was formed below the soffit. Grout 
was poured in the first instance down the working air shafts and had therefore 
a pressure due to any head to which it may hav^e risen in the shaft in addition 
to the air pressure. Enough time was left for shrinkage of the cement and then 
a second pressure grouting was applied through the pipes in the ridges of the 
roof (Fig. 27( ). 

(To he continued.) 

International Road Congress. 

Thc next congre.ss of the Permanent International Association of Road ( ongresses 
is to be held in Munich m Septeml^er 1934. The address of the British Organising 
Centre is 7 Whitehall Ganfens, London, S.W.T. Papers are to be read by Mr. H. E. 
Lnnn, County Surveyor cd Itast Susse.x, Mr. J. E. Swindlehurst, Borough Engineer 
of Hampstead, and Mr G H Whitaker, City Engineer of Cardiff, on progress in 
concrete roads ; by Mr. H T. C hapman, County Engineer of Kent, Mr. A. T. Goose- 
man, City Engineer of I.eicester, and Mr. F. W. Smart, County Surveyor of Bedford- 
shire, on progress in the use of tar lor road work ; by Mr. D. Edwards, Borough 
Engineer of Brighton, Mr. A. C' Hughes, County Surveyor of Hampshire, and Mr. 
E. J. Stead, C'ounty Surveyor of Somerset, on the progress in the use of bitumen for 
road work ; by Mr. G. S Barry, C'ounty Surveyor of Ayrshire, Mr. S. G. Stanton, 
Borough Engineer of Southampton, and Mr J. P. Wakeford, Borough Engineer of 
Stockton-on-Tees, on the use ol emulsions ; by Mr. O. Cattliii, Borough Engineer of 
Lambeth, Mr E. H. Collcut, County Surveyor of Cornwall, and Mr. T. Somers, City 
Engineer of Glasgow, on road surfaces ; by Mr. H. H. Humphries, City Engineer of 
Birmingham, and Mr A. J. Lyddon, Ministry of Transport, on the relationship between 
road surfaces and traffic ; and by Mr. G. E. Ashforth, County Surveyor of Cheshire, 
Mr. C. L. How^ard Humphreys, and Mr. E. S. Perrin, Ministry of Transport, on regula- 
tions governing road vehicles Papers are also to be read on the ’Safety of traffic. 
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Railway Viaducts near Belfast. 


Main line trains of the L.M & S.R 
(N.C.C.) Irom Belfast to Londonderry and 
Portrush have to reverse at Greenisland, 
about 63 miles from Belfast, thus involving 
delay to the trains and additional expense, 
owing to the necessity of maintaining the 
necessary stall. With a view to pro 
viding an improved service to l*ortriish 
,ind securing substantial economies it 
was decided to construct a loop line 
whereby trams can run straight through 
from Belfast to the north This work is 
being carried out by the railway company 
in collaboration with the Government ol 


crosses the glen on a line approximately 
parallel to the existing structure. The 
second viaduct, known as the down-shore 
viaduct, is about 400 ft long, and the 
up-shore line is carried on the existing 
masonry arch The imdercrossing at the 
Belfast end of the main line viaduct has 
a skew angle of ib deg., and i.s alsf) con- 
structed in rcMiilorced concrete 

Both the down-shore aiul mam-line 
viaducts aie similar except as regards the 
width, the number ol arches, and the 
height of tile puTs The lormer consists 
of one mam open -spandrel parabolic arch 



Fig. 1. — General View of Viaducts. 


Northern Ireland as an iihemploymcnt 
relief scheme. 

The new line is about 2J miles long, 
and crosses several roads and numerous 
streams. All bridges over and under the 
line are being carried out m reinforced 
concrete. At a point about three- 
quarters of a mile beyond the commence- 
ment of the new loop line the existing 
railway crosses a deep glen by means ot 
a two-span masonry arc);. The new loop 
line is about 200 ft. farther upstream and, 
crossing at an angle, requires a viaduct 
about 630 ft. long. At the Belfast end 
of this structure the line to Larne passes 
underneath that to Londonderry and 

D 


with a clear span of ft. and a 30-ft 
rise ; this is Hanked on each side by three 
small lill(‘d -.spandrel arches of 35 It clear 
span and t r It o in. rise. The main-line 
viaduct has three similar large .irchcs 
with five small arches at the Londonderry 
end and two small ones at the Belfast end 
w^hich connect with the undercrossing 
General views of the viaducts are shown 
in Ftgi>. J and 2. 

The down-shore viaduct, which carries 
a single pair of rails, is straight ; the rail 
level is horizontal and is about 40 ft. 
above the level of the stream. The arches 
are 17 ft. wide. The main piers are 
carried down to a foundation of saiul- 
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stone, while the piers of the small arches 
are supported on separate lootings on 
t)oul(ler clay. Considerable difficulty was 
experienced in excavating lor these piers 
as they are in the side of the existing 
railway bank, and it was necessary to 
maintain traffic while wfirk was in pro- 
giess. The piers are 6 ft thick at the 
springings, have a batter ot i in 6o, and 
are heavily reinforced to withstand the 
large moment induced by unequal live 
loading 


for each arch parallel the piers are trape- 
zoidal. The large piers are built of mass 
concrete and arc supported on spread 
footings 35 ft. by 39 ft. resting on boulder 
clay overlying firm sand. The piers at 
each end of the large spans are con- 
structed as abutment piers. 

The arch ring of the 89-ft. arch is 2 ft. 
6 in. thick at the croAvn and 5 ft. thick 
at the springing, and is reinforced with 
i|-in. diameter bars at 6-in. centres at 
the springing and li-in. bars at similar 



Fig. 2. -Plant View. 


The main-line viaduct is on a 60-chain 
curve and has a rising gradient of i m 
75. The large arches have a maximum 
.height of 70 ft. above stream level. This 
viaduct carries a double line, and the 
arches are 29 ft. wide. The small piers 
are similar to those on the down-shore 
viaduct, except that they are much higher 
and much more heavily reinforced. They 
are supported on spread footings 22 ft. by 
35 ft. carried down to good boulder clay. 
As this viaduct is on a curve and it was 
desirable to have the opposite springings 


centres at the crowai The cross-walls are 
2 ft thick and reinforced with J-in. bars 
at 12-111. centres. These walls are spaced 
at i2-ft. centres and carry a floor slab 
14 in. thick reinforced with |-in. bars at 
8-in centres ‘ Sliding bearings are pro- 
vided where the floor slab rests on the 
piers. The 35-ft. arches are t 8 in. thick 
at the crown and 2 ft. 6 in. thick at the 
springing, and are reinforced with ij-in. 
bars at 6-in. centres at the springing and 
l-in. bars at the crown. 

The spandrel waClls^have a maximum 
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thickness of 2 ft. 6 in. at the springing 
and a uniform batter to i ft at rail level. 
Some mass concrete filling is provided 
over the tops of the piers, while the 
remainder of the filling is rough stone and 
ballast. A 2 -ft. thickness of stone ballast 
IS provided over the deck of the main 
.irches. 

Both structures have been designed b) 
carry the British Standard Load for Rail- 
way Bridges (18 units) with the standard 


plant. Advantage was taken of the 
existing viaduct, and a three-compart- 
ment bin was built spanning the stream 
at this point so that materials could be 
brought in by rail and unloaded directly 
into the bins. The bins are fitted with 
volume batchers leading into a hopper 
which in turn can be arranged to 'feed 
either of two lo-cb. ft mixers [Ftg 3). 
The cement, which is rapid-hardening, is 
delivered in paper sacks and unloaded 



♦ Fig. 3.— Central Mixing Station, showing Bins, Cement Shed and Mixers. 


impact allowance. The working stress 
in the concrete is 750 lb. per square inch 
in comprc.ssion and 75 Ib. per square inch 
in shear. The reinforcement is round 
mild steel to British Standard Specifica- 
tion No. 15, and was designed for a 
working stre.ss of j 8,000 lb per .square 
inch. 

Concrete Placing. 

The total quantity of concrete involved 
is about 17,000 cb. yd. and, as it is spread 
^ver a considerable area, close attention 
was given to the arrangement of the 


into a cement shed at rail level Two 
bag.s of cement are required to each batch, 
and the material is conveyed to the 
hopper through an inclined pipe carried 
down the back of the bins. The mixer 
operator controls the admission of the 
aggregates from the mixing platform. 
The cement batch is handled by men in 
the cement shed who release the batches 
in accordance with .signals from the mixer 
operator The concrete is mixed for a 
minimum time of one minute, which is 
controlled by a batch meter, and is dis- 
charged into side-tipping trucks which 
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;ir(‘ taken to the placing masts. Water 
IS piini|K*d from the stream to a storage 
tank, and from there is led to a service 
tank supplying the tanks on the mixers. 
These tanks are .set for the re([uisitc 
quantity for e*ich batch, and the setting 
IS only alttTcd on tlu* instruction ol tlu* 
engineer 

The down-shore viaduct was con- 
structed first, and a b yd. mast placing 
plant tovered the whole ol the w'ork 


feed the other end mast by this method, 
and advantage was taken ol an existing 
siding to deliver materials at this point. 
These were batched by hand and led 
through another lo-cb. ft. mixer which 
discharged directly into the mast bucket. 
When the Londonderry end had been 
completed this mast was removed and 
re-erected at the Belfast end where it 
assisted in placing the concrete in the 
crossover In this case also it was not 



Fig. 5.- Looking North along Main Line 
showing Main Piers and Long Chute 
Line, suspended from Blondin Wire. 


from two positions. In the main line 
viaduct three masts (Fig. 4, pp. 528-9) 
were used, a heavy mast 160 ft. high at 
the centre and two lighter masts about 
100 ft. high at each end. A Blondin wire 
was suspended across the tops of these 
masts and used for slinging lines of 
chutes (Ftgs. 2 and 5). The concrete 
was conveyed from the central mixing 
plant to the centre and one of the end 
masts by means of power-operated in- 
clined tracks. It was not possible to 


possible to use the central mixing plant 
and the same arrangement was adopted 
as before. With the exception of this 
mast, the winch of which was steam 
driven, and the mixer, which was petrol 
driven, all the plant on the work was 
operated by electricity. Power was first 
obtained from plant installed on the site, 
but when the demand exceeded the 
capacity of this plant a supply was 
obtained from the !^lfast Corporation. 

Where placing conditions w^cre fairly 
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easy it was possible to handle to cb yd 
hourly, but when much ramming was 
required the output was reduced to about 
6 cb. yd hourly per mast 'J'he total 
average weekly output was 500 cb yd 
The longest line of chutes used was 230 
It , and it was found that concrete with 


On the larger piers the boards were 8 in 
wide and on the smaller 6 in wide , 
horizontal chases were inserted at 4-ft. 
intervals Advantage was taken ot this 
to form the construction jomts at these 
points, and the result is a structure* 
singularly free from defects The piers 



Fig. 6. — Arch Centres, Main Line, 89-ft. span. 


a slump of 2 1 in. could be placed 
effectively. 

Surface Treatment. 

As no money was available for special 
treatment of the concrete surfaces the 
most suitable way of avoiding a monot- 
onous effect on these large areas became 
a matter of importance, and it was 
decided to leave the concrete as it came 
from the forms, with board marks visible. 


were too irregular to make it economical 
to use standard steel forms, and as these 
would have had to be lined to give the 
effect desired timber was used throughout 
Climbing forms were designed which 
enabled one set of formwork to be avail- 
able for the full height of each pier 
These forms consisted of ij-in. tongued- 
and -grooved sheeting made into panels 
4 ft. high and of convenient length. 
Double 7-in. by 2-in. studs were bolted 
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to the face of the previous litt and pro- 
jected a distance of 4 ft The panels 
were fastened to these studs, and J-in 
rods threaded through straw board tubes 
and screwed into 3 in by f-in square 
plates were fixed to the top end of the 
studs These were concreted in and used 
for securing the studs when moved up 
to the next position The rods were then 
screwed out and the holes plugged with 
cement mortar By this method it was 


hinge at the crowm and ij-in tie rods 
The shape of the arch was obtained by 
fixing timber nailing strips to the back of 
the trusses The lagging was 6-in by 
3 in in section The spandrel wall forms, 
which had horizontal sheeting, were 
completed before the arch was cast and 
the portion m contact witb the face of 
the arch was lined with ^-in Masonite 
Tempered Presdwood so as to provide a 
smooth face free fiom form marks 





Fig. 7. Erection of 89-ft. Arch Centres on Main Line. Crane 
in position on nose of First Section. 


possible to strip and re-eiect a complete 
lift of formw'ork in one day \s many as 
fifteen uses were obtained fiom one set 
of forms 

Centering. 

^ As the arches were a considerable 
disbince above ground level it w'as found 
economical and much quicker to use steel 
centres supported from the piers rather 
than to build up the usual type of timber 
trestle from the ground In the small 
arches these centres consisted of steel 
trusses at 5 -ft centres provided with a 
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d he large arch centres (I iga 6 to 9) 
were also three-hinged trusses with 2j-in 
diameter tie lods Ihe trusses were 
spaced at 5-ft centres and both top and 
b()ttom chords weie braced, while the 
6-in by 4-111 lagging was secured to 
nailing strips as in the case of the small 
arches In the case of the down-shore 
viaduct the piers weie erected to their 
full height before the arch was com- 
menced and the centres were assembled 
on the ground and rotated into place 
about the lower hinge by means of tackle 
fastened to the top'^if the pier. Each 
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centre had a reaction of about 6o tons 
and was carried on cast-iron wedges. 
Extensions were provided to the bearing 
shoes, and the arch was struck by placing 
jacks under these extensions and trans- 
ferring the load from the wedges to the 
jacks The wedges were released by 
hand and the centres lowered on the 
jacks. The trusses were then moved 
sideways and dismantled by tackle slung 
from a cantilever l>eam fixed at the croun 
of the arch In the case of the main-line 
viaduct the arches were cast m halves, 
three centres being used lor one' hall . 
when this was completed the ccnties were 
moved sideways into position tor the 
second half In this case the piers were 
not completed before the erection of the 


viaduct, and w^erc jacked across a distance 
of 14 ft. 6 in. into their new position. 
They were then lev^elled, and the second 
half of the arch ring cast. On completion 
ot this halt the centres were lowered to 
the ground by tackle suspended from the 
underside of the arch ring. 

In the down-shore viaduct the small 
arches were poured in one day and the 
centres struck in four days. On the main 
line the small arches were poured in two 
successive days and the centres struck on 
the fourth day, after the last section had 
Ix'cn cast In the large arches of both 
viaducts the arches w^erc cast in five 
sections, pour(‘d on successive days, and 
the centres stiuck on the fourth day after 
the last se tion had been cast. The 



Fig. 8. -Closing Centres of 89-ft. Arch on Main Line. 


centres, and these weie placed by a canti- 
lever method \ small jib crane was 
mounted on toj) nl the pier and placed 
the columns and lieams and the bottom 
sections of the centres I'hesc were tied 
back to the pier, and the crane was then 
mounted on the nose of the middle centre 
and the remaining sections of the centres 
lifted into place This process was re- 
peated for the other half of the centres, 
and the crane removed The halves were 
thus in position, tied back to the piers, 
but were within 18 in of meeting at the 
crown. The tie-backs i^were then eased 
until the crown hinges entered, tie rods 
were adjusted, the centres levelled on 
their wedges, and the lagging placed. 
The centres w^ere struck by the same 
method as that used in the down-shore 


maximum di*riection at the centre ol the 
large arches the dav the centres were 
struck was J-m 

horms tor the cross-w-alls and floor 
slab wt're made in panels similar to the 
formwork tor the piers, and presented no 
dithculties 

The intersection has a scpiarc span of 
15 ft. and an Jivereige skew span of 03 ft 
The roof is a slab 15 in deep reinforced 
with I -in rods at 9-in. centres spanning 
between cross-lieains at 12 ft centresit 
These cross-beams have a clear span of 
15 ft. and are placed at right angles to 
the abutment. They have an effective 
depth of 3 tt 3 in., a stem width of 2 ft., 
and arc reinforced with elev en i-in. bars. 
Owing to the extreme skew of this crossing 
it was necessary to provide a parapet 
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beam to carry the outer ends ol somt ol 
the cross beams J his btam is <of rein 
lorced concrete lo ft to in deep by jo in 
wide and is reinforced with eighteen i \ in 
bars One tnd of these parapet girders 
was h\ed, and the other end was earned 
on a rocker be iring Ihe abutment walls 
were constructed in 4 it lilts with 
climbing forms similai to those used in 
the piers Ihe foimwork foi the floor 
slab was carried by rolled steel joists set 
in pockets on the abutment wall 

On the Hi Hast sidt ol the cros<ov(i 


parts of basalt screenings graded from 
j in to } in As it was impossible to 
secure washed sand at a reasonable priee 
a washing machine with an output of 
40 tons a day was installed C onsiderable 
attention was devoted to the production 
of the eonciete and the maximum slump 
permissible was 2J in It wai found that 
this enabled the material to flow easilv 
in the ehutos and a dens< concrete with 
a good face was secured Six" concrete 
( iibes wen secured for each day s run of 
each mixer and these were stored in a 



Fig. 9 Mam -Line, 89 -ft Arlfth Centres moved to concrete second half of Arch. 


there is a counter torted retaining wall 
I(>5 ft long with a maximum height of 
about 29 ft above foundation level As 
there are new embankments on each side 
of this wall the lower part is slotted The 
counterforts aie 18 in wide and spaced 
at 12 ft centres, and the curtain wall 
ranges in thickness from 15 in to 9 m 
\n expansion joint is provided at the 
eentie of the wall 

Concrete Proportions. 

All concrete was made with one part 
of cement to parts of sand and 3$ 
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spet lal shed with thermostatieally-con 
trolled heating Notwithstanding these 
precautions it was found that owing to 
\anations in the aggregate it was not 
possible to secure a concrete of uniform 
strength Ihe specification required a 
breaking strength of 2,000 lb per square 
inch at seven days and 3,000 lb at 28 
days Ihese strengths were secured, but 
the range ot the values was considerable 
Ml the reinforcing steel, of which 700 tons 
were used, was bent on the site by a 
power machine ^ 

The whole of the work is being carried 
out by the railway company by direct 





RAILWAY VIADUCTS NEAR BELFAST. 


labour recruited Irom the local labour 
exchange. Except on an earlier job of 
much smaller magnitude, neither foreman 
nor labourers had had any experience of 
this class of construction. Work is nor- 
mally carried out in one 8-hour shift, but 
when it is not possible to pour the 


quantity of concrete required by one lift 
overtime is worked as it was not con- 
sidered desirable to introduce a second 
shift. Excavation for the first piers was 
commenced in February 1932, and the 
whole of the work was scheduled for 
completion last month. 


Water Towers, Bunkers, Silos and Gantries* 


riiis book,* the latest of the useful series 
on concrete and reinforced cone 1 etc pub- 
lished by Concrete Publications, l^td., is 
a companion volume to “ Reinforced 
Concrete Reservoirs and Tanks ’ ’ by the 
same author, published in 1(^31. It is, 
however, self-contained and can be used 
without any reference to its predecessor 
so some repetition has been unavoid- 
able 

The first ]xirt o1 the book deals in a 
thoroughly practical manner with the 
design and construction ol tlu' tank 
proper, the ^u])portmg structure being 
considered later Several ':>hap(‘s are 
carefully treated, including rectangidar, 
conical, and c3dindrical tanks uith flat, 
hemispherical, conical, and domed bot 
toms, and other more coinplu ated shapes. 
Details of various methods of designing 
the bottoms, walls, and loof «ire given, 
with a consideration ot their relati\<* 
c^conomy and ith advice as to prec.au- 
tions to be taken to ensure* watertight- 
ness The effect of fixation <>1 side walls 
by the bottom slab is treated m the* way 
developed by Dr. Reissner. 

A useful chapter is that dealing with 
the de.sign ot tanks for containing hot 
liquids. The author considers this pro- 
blem in a sound manner, and points out 
tliat although the temperature gradient 
through a concrete wall may be tound 
the stresses cannot be satisfactorily deter- 
mined. The methods of stress deter- 
mination proposed appear reasonable but, 
as the author points out, it is difhcult to 
make a watertight concrete structure lor 
large temperature ranges, especially where 
frequent alternations take place. 

The second portion of the book con- 
cerns the design of bunkers, both shallovv 
and deep. Such structures are very fre- 
quently met with in practice and the 

• “ Keixiforo^ Concrete Water Towers, Bunkers, Silos 
and Gantries.*' By W.S Gray. 256 pp. ; 170 illustrations.. 
London : Concrete Publications, Ltd. FHce xos. (los. 6^ 
by post). 


requirements and complications of size, 
shape, and variet)'' of load call for the 
exercise of much ingenuity, and there are 
many ways of treating the design of such 
structures. In many textbooks on design 
methods are sliown of arriving at the 
pressures and loads of the containetl 
material on the side walls and bottom of 
the bunker, but the student or designer 
IS left to find out lor himself the best 
practical way ol designing the structure 
to take these loads The author goes 
farther, shows the principles to use in 
designing bunker structures of various 
shapes and follows them up by practical 
illu.strations 

F'ollowmg naturally after bunkers is a 
section 111 wdiich the design ot silos for 
corn, cement, etc , is dealt with. This 
section IS perhaps too bricliy considered, 
and could with advantage have been 
illustrated by more examples 

Then follows a cfifapft'r on the de.sign 
aiK\ construction of the legs or supports 
which are lecpiired lor water towers, 
bunkers, and silos. 'I'hc* treatment of 
such structures in a strictly mathematical 
way IS a matter beyond the practising 
engineer, so approximate methods based 
on reasonable assumptions justified by 
successful use in the past are here put 
forward. A useful addition to this sec- 
tion would be the consideration ot the 
stresses in the- sub-structure of a tank 
supported on columns with a central 
shaft and stairway. * 

Before the final section on the design 
of gantries there are several chapters 
dealing with matters ol particular interest 
and use for the young engineer or non- 
specialist designer. In one of these 
chapters the author explains the abbre- 
viated methods adopted by some rein- 
forced concrete specialists in preliminary 
design and estimation of quantities. In 
the next particulars are given of special 
types of doors and feeding apparatus for 
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hunkers and silos Ihc author then 
devotes a chapter to the mt thods adopted 
by a contractor or specialist firm in the 
prepaiation of an estimate the starting* 
of the job and details of seatfolding and 
the placing ol stec 1 1 licst will be useful 

to the junior engineer though their 
ipplication IS not lestricted tei the struc 
tures speeified in the title J his ehaptei 
also ce^ntains a recommendation that 
bending lists (ol which a t^^pical page is 
shown with the drawing to whieh it refcis) 
should be supplied tei the contracten 
Sueh b( neling lists arc not dways sup 
pile d by elesigneis ind the work eii taking 
off the steel is threjwn upein the foicinaii 
or upon .1 member ol the c onti icteir s 
stiff whe) e intK)t be expeetcel tei elo this 
work sei well as the designei oi his 
ehaughtsinm Most ol the spe enlist 
designing iiid eonti leting firms hive 
te)und sueh steel sheets or bending lists 
ensure ejuicker inel more leciii itc pi icing 
of the steel inel pre \ ent mis inteijiret itiein 
elf the ell iw mgs 

1 he seetion on the elesign ol ^intiics 


IS really too short to deal hilly with a 
subject that one would rather expect in 
1 bejejk on bridges This chapter con 
tiins some useful informatiem which the 
luthor piesumably lelt might well be 
inclueled as it deies not appear elsewhere 
in this well known series eil beioks 

Ihe methods ol elesign useeiin the book 
issuine i knowledge of theory of struc 
tures and simple leintoiee el concrete but 
ibstruse mathematics has been aveuded 
Common sense ind i true perception ol 
practical limitatiems ol the material have 
been uscel Among tht very i( w state 
im nts which will not meet with approval 
IS the leeommenel ition to use expansion 
joints every ^oo ft in gantries So long 
a length oi gaiitiy exposeel to the varia 
tions ol temper ituie in this eountry 
would <ertaml\ crick V more reasem 
ible liguie would be too to i ft it 
most 

Ihe book is one which shenilel be ivail 
ible in everv de si^iu i s office lor refer 
enee b> the stniois ind loi study by the 
juniors \ 1 B 



New Promenade, Rottingdean-Saltdean. 


Ihe promenade and sea defence works illustrated were earned out this year 
under the direction of Mr D Edwards M Inst CF , Borough Surveyor o# Brighton 
The promenade is surfaced with 6 in of concrete reinforced with a sinde layer of 
B R C fabric ^ 
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A New Form of Reinforcement for Concrete. 

iContrihutcd ) 


It is well known tliat if ordinary grades ol 
steel arc worked cold their tensile strength 
IS improved : in other w^ords, the steel is 
" physically developed." Some sixteen 
years ago a paper was read in I.ondon 
before the Society of Engineers describing 
experiments and tests on mild steel bars 
physically developed by twisting them 
about their longitudinal axis, and it was 
clearly demonstrated that th'‘ tensile 


throughout its cross section . In the early 
experiments square and triangular bars 
were twisted. 'J'he results showed that 
the triangular section was not so good as 
the square section w^hich in turn was 
inferior to a round section, the reason 
being that the fibn's in the outer parts of 
the cross section of the bar, being more 
remote from the centre and thus having 
to describe a larger circle than the fibres 



strength of the steel was materially in- 
creased. 

The theory on w hich these experiments 
were based is sound, but when a single 
bar is twisted on its longitudinal axis no 
stresses are set up in the steel at the 
centre of the cross section of the bar 
(i.e. the axis of rotation), and hence there 
IS no physical development at this point : 
also there is very little development in the 
area adjacent to the centre of the .section, 
whilst at the outer edge of the section 
there is excessive development. Thus 
the bar is not uniformly developed 


neaiiT the centre, became very brittle. 
In the case of the twisted round bar there 
IS no visual indication of the amount of 
twisting the bar has undergone, hence the 
bars could easily be overdev'eloped and 
rendered brittle ; and also it would be 
difficult to distinguish such a bar irom 
an untwisted bar. 

Yield Point. 

If we draw a diagram of stresses and 
elongations for sev^eral mild steel bars of 
the same manufacture we find that the 
yield points vary within wide limits and 
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that, generally speaking, the diagram is 
more or less erratic. This is explained 
by the relative lack of uniformity in com- 
mercial quality steel bars. 

The yield point being much lower than 
the ultimate strength of the steel, ia a 
reinforced concrete structure the tensile 
breaking strength of the steel does not 


yield of a mild steel bar is considerably 
above this, consequently the ultimate 
breaking strength of the steel is never 
developed, since— long before it is ap- 
proached — the relatively elastic steel has 
stretched more than concrete can stand. 

Research and experiment in Central 
Europe have led to the devgelopmcnt of 



Fig. 2 (a). — Failure of “ Isteg Beam. 



Fig. 2 (6).— Failure of Beam with Ordinary Steel Reinforcement. 


come into question. Reinforced concrete 
is based on the co-operation of the two 
materials dependent on their proportional 
deformation. The steel can take up only 
a certain force resulting in an elongation 
with which the concrete can comply. It 
has been found that this elongation varies 
between 0 4 and 0-5 per cent, of the 
length of the steel rod. The normal 


the '‘Isteg" process, which by a simple 
cold mechanical process alters the elastic 
behaviour of the rolled bar and corrects 
deficiencies of manufacture and rolling. 
Its poipt of departure is the stretching 
of the steel before its use. It has been 
found that if two round bars of ordinary 
commercial mild steel are placed side by 
side and stretched, while being twisted 
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together, to a predetermined point beyond 
the yield point of the component rods, the 
resulting twin bar, whatever the yield 
points of the component bars may have 
be^n, will have a regular stress-strain dia- 
gram (see Fig. i) giving a yield point 
(taken ato-2 per cent, permanent elonga- 
tion) of a minimum of 58,500 lb. per square 
inch (see Table IT). With this twin bar 
(known as “ Isteg ” .steel) the axis 
of rotation is the line at which the 
composing bars make contact through- 
out their length— hence the cntiic* cioss 
section of each bar is develop<^-d. The 
amount of elongation or stretching 


the section, have shown steel-breaking 
stresses exceeding 6y,ooo lb. per square 
inch. 

With “ Isteg " reinforcement the im- 
jxirtant factor, however, is increavSed 
.safety. The steel is tested by the stretch- 
ing and twisting process, each bar being 
submitted to at least twice the stress it 
would ever be called upon to stand in the 
concrete structure. The twdsting has a 
levelling influence on the strength of the 
steel and softer parts of the bar arc hard- 
ened, hence the regular stress-strain dia- 
gram Bars with inherent defects, such 
as piping, seams, laps, etc [Fig.^), wdiich 





Fig. 3. 


depends on the pitch of the spiral, w^hich 
IS regulated and can be checked at any 
time. 

Assuming that an average concrete 
structure will withstand 0 4 per cent, 
steel elongation, over 80 per cc^it. of the 
breaking strength of the steel can be used. 
It is claimed that a structure reinforced 
with “ Isteg " steel would not collapse 
owing to a sudden yielding of the steel, 
but due to a gradually increasing dis- 
crepancy between the deformation of con- 
crete and reinforcement •Fig. 2 (a) and (6). 
Numerous tests of reinforced concrete 
beams, so designed as to collapse due to 
excessive steel elongation, that is with a 
reinforcement of less than i per cent, of 


have not been tlctected during inspection 
at the steel works, cannot withstand the 
twisting process and are rejected. Thus 
‘ ‘ Isteg ' ’ steel comprises separately tested 
reinforcing bars. The process guarantees 
a considerable increase m the stress at 
which co-operation between the concrete 
and the steel is maintained. 

Although “ Isteg " steel is new' to Eng- 
land it has been used since 1928 on the 
Continent, where many thousand tons 
have been employed in concrete structures 
of all types, including the flooring for the 
tallest building in Vienna and a bridge 
in Czecho-Slovakia. 

In August 1928 the City of Vienna, 
after conducting its own tests, permitted 


535 
















(& 


aSNSTRlCTbSKT 

BiaNEHWC - — 


NEW FORM OF REINFORCEMENT FOR CONCRETE, 


“ Isteg ” steel to be sti^essed to 24,000 lb. 
per square inch. The Government of 
Cxccho-Slovakia granted a preliminary 
decree for 24,000 lb. per square inch, and 
later, as a result of te.sts, the decree was 
amended in 1932 to permit “ Isteg ” steel 
to be stressed up to 25,500 lb. per square 
inch. The State of Prussia in February 
last, granted a decree for 25,500 lb })er 
s(]uan' inch as a result of tests conducted 
at Dahlem (Berlin) and at the University 
of Dresden These figures compare with 
17,000 lb. per S(]uare inch allo\\('d for 
ordinar}^ mild steel bars in these three 
eoi]ntrie.s. 

Tests with British Steel. 

'tests were carried out in this country 
by Mr. K H. Harry Stanger in May last 
on four typical reinforced concrete beams, 
two of which were reinforced udth 

Isteg " bars and the others with ordin- 
ary bars In each case; the steel was 
ordinary commercial (juality supplied by 
Mi'ssis. Dorman, Fong & (V)., Ltd.. an<l 
both sets of bars wn^re from the same cast 
Details of a test Vicam are shown in Jug. 

4 In beams Nos r and 3 the.rcinforce- 
inent was |-iti Isteg ” steel (0-38 .s(|. 
in cross section), whereas beams Nos. 2 
and 4 were reinforced with i-in. round 
bars (o‘(So sq. in. cross-sectumal area). 
I'acli beam was q 111. wide by 13'^ in deep 
and 11 ft, long, and composed ot 1 : 2 * 4 
concrete' with a water- cement ratio of 
o 92 by volume. 'I he aggregates list'd 
were |-in Plam Kiver shingle and Ham 
Kiver sand 7'wo b-in. cubes crushed 


at 14 days gave a mean compressive 
strength of 2,009 lb. per .square inch. 
In making the tests the beams were sup- 
ported on bearers 3 in. wide on a span 
of 8 ft. 10 J in., and the load was applied 
at the third points of the span. The re- 
sults of the tests are given in Table 1 . 
'Phe beams reinforced with ordinary bars 
had 58 per cent, more reinforcement than 
the beams w'lth '* Isteg " bars, but the 

Isteg ■’ beam withstood the same load 
and ga\ i‘ a stress of 60,000 lb. per .S([uare 
inch for the .steel 

'Pests carried out at thi? llniversity of 
Prague 18 months ago. using similar 
beams with the same concrete section 
reinforced wnth " Isteg " bars of Czecho- 
slovakian open-hearth steel, gave stresses 
of 68,000 lb. per .s(|uare inch. 

Tests matle by Proles.sor S. M Dixon 
on two beams 40 days old showed that 
a saving in concrete is produced by sub- 
stituting " Isteg ” n'lntorceinent for or- 
dinary mild steel bars In the tests the 
beams were 1 1 tt long, but the section 
of the lieain reinlorced with J-in “ Isteg " 
steel was 1 1 i in by 8 in w'hile that 
ri'inforced with i-in plain round bars was 
12 in. byo.Jin 'Plie cross sectional areas 
of the concrett' in the two beams wx're 
<12 and 1J4 sq in n'spectively, and their 
w^eights 1,100 lb and 1,350 lb. 'Phe 
maximum superimposed loads were 32,700 
lb and 16,860 lb respectively, the 
“ Isteg ” beam, with 24 per cent less 
concrete in its cro.ss sectmii, supporting 
twice the load carried by tluat containing 
the plain reinlorcement With the beam 


'PABLli I 


Beam No 1 

Reinforcement Tin “ Istej 

Age (day.s) *■ 34 

Weight (lb) 14.59 

Total load at first microscopic 
crack m concrete on bottom 
of beam (tons) .... 5'5 

Total load at which hair cracks 
were general along bottom of 

beam (tons) i8-o 

Maximum total load (tons) *21-5 

Maximum bending moment (in. 

tons) 381*6 

Maximum shear (ton.s) . . io 75 

Ma.ximum ten.sile stress in std'eJ, 
assuming modular ratio as 15 
(tons per square inch) . 20*7 


* During the test of beam No. i a load of 20 tons was 
was maintained for ten minutes only. 
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LOiitdUiing " Isteg " reinforcement hair 
cracks did not appear until the super- 
imposed load reached 16,000 lb , whereas 
hair cracks occurred in the beam rein- 
forced with plain steel at a sui>erimposcd 
load of 12,000 lb The corresponding 
deflections at these loads were o 21 in 
and o 14 in respectively Vt a load ol 
1 6,000 lb cracks developed in the 12-111 
by oj in beam, and in the iij in by 
8 in beam, at a load of 24,000 lb , a nois< 
vas reported to have occurred inside the 


beam which was possibly due to failure 
of the reinforcement 

Tensile Tests. 

The stress-stiain diagram (Ftg i) 
shows that for “ Isteg ” steel there is no 
abrupt yield point as is the case with 
ordinal y mild steel It is th^l cfore neces- 
sary to agree on a definition of the yield 
])oint The German Government in an 
official decree in Febiuary this year, 


I Ain 1 ll 

Results ait givtii below of tensile Usts ,^pioposecl by Dr Oscar haber) with “Isteg" steel 
tinbedded in com n to (the cross section of tlie concrete not exceeding ten times that of the 
steel) Gauge length of tests was 24 in and the concrete section was 2 in by 2 in for \ in 
Islcg " bars and \ ui by j 111 lor f in Isteg bars Untwisted tag ends of the original 
steel were also tcst<d these' test pieces were turned down in lathe length of test piece 
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defined the yield point for Isteg " steel 
as being the stress which produces a total 
elongation of 0-4 per cent. For the pur- 
pose of English tests the yield point has 
been taken at 0 2 per rent, permanent 
elongation. 

If an “ Isteg ” bar is gripped in a test- 
ing machine and pulled in air a certain 
stress IS oxjx'iided in bringing the two 
strands of the “ Tsteg ” bar into direct 
contact throughout the length of the test- 
piece. In the tests at Berlin and at 
Dresden University the German (iovern- 
ment recognised this dithculty and agreed 
to take no measurement for elongation 
in the test-piece until the testing machine 
legistcrcd a stress of 7,200 lb. per square 
inch and tins stress was called the zero 
point of the test. In England a test sug- 
gested by Dr Oscar Faber h.is been 
approved in which the “ Isteg ” bar is 
embedded in a small section ot concrete, 
it being specified that the concrete section 
must not exceed ten times the section of 
the steel test-piece. I Results are given in 


Table II of a series of these embedded 
tensile tests carried out by Professor S. M. 
Dixon at the City and Guilds Engineering 
College on “ Isteg bars made from steel 
supplied by five different British steel 
works ; all Isteg " bars were delivered 
for test with untwisted tag ends of the 
original steel. Those tag ends were cut 
off and submitted to the usual tensile tests 
for yield point, ultimate strength, etc. 
The “ Isteg " bars were then embedded 
in concrete and alter three or four days 
were broken 111 a testing machine. It 
will be noted that tlie yield points for 
“ Isteg ' vary from 58,500 lb. up to 
08,900 lb. as against yield points ol the 
original steel (from which the “ Isteg " 
wa-> made) of from ^1,700 lb. up to 
7,700 lb. If the yield point of th(‘ 
“ Isteg ” bars is (‘xpressod as a percentage 
of the ultimate strength of the original 
bais it is toiind that in only one case did 
the “ Isleg " yield point drop below 90 
}K‘i cent , the average b(‘iiig well above 
that ligurt' 


Book Review. 


** Mllteilunfien iiber Versuch* ausgefUhrt 
vom Qsterrelchlschen Clsenbeton- 
Ausschuss." Heft 13* 

Vienna. Osterreisrher Ingenieur und Arrlutekten- 
Veiem. Pi ice It.Oo. 

This is the tfiiiteenth report ol the 
Austrian Society of Civil Eiigincei-> and 
Architects dealing wnth the tests of a 
committee investigating the properties ol 
reinforced concrete. The contents in- 
clude a papi‘r by Dr. R. Saliger on 
experiments on columns containing high- 


tensile sti‘(‘l reinforcement, and a report 
by Dr Emjierger on the strengths ot 
hooped columns Dr. \V. J. Muller 
contributes an article dealing with the 
use of pipes made ot special concretes, 
such as thi^ Viaiiini and the asbestos- 
cement pqx's The remainder of the 
volume is cxjmposcd of a paper on the 
standardisation of aggregates and an 
article desciibing tests of concrete slabs 
reinforced witJi expanded metal. 


Construction in Winter in Canada. 

At the University of Manitoba a new science building ol reinforced concrete has been 
completed without the usual stoppage of construction during the winter. 

The building is 230 ft, long- with end wings extending backwaid about 100 ft. 
It contains four stories and a basement, with a flat root concealed by a parapet. 
The building is of reinforced concrete construction throughout, in largi' part of beam- 
and-slab type, but in certain parts of slab-aiid-joist type to make the ceilings flat ; 
the structure rests on a piled foundation. The walls are faced with quarry-faced 
limestone, laid irregularly and with a pleasing variety of size, surface, texture, colour 
and jointing. 

According to " Engftieering and Contract Record '' the construction of the 
bhilding progressed continuously during the winter within an enclosure of J-in. insu- 
lation board. Within this box, which was warmed to about 45 deg. by air blown 
over steam coils, ojierations, including the stone masonry, were carried on without 
regard to outside temperature or weather conditions 
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DETIiRlORATION Of STRLTI URES. 


rtro;?rg:<ar^ 


Deterioration of Structures in Sea Water. 


In the hitcsl report * of the committee of 
the Institution ol ( ivil Mnj^ineers v\hich 
has hoen invc'stijL^atin^ the action ot sea 
water on structures oJ timber, metal, and 
concrete details are ^ivtm of the final 
<‘.\aminatioiis by J)r ). Newton Friend of 
the sec<md senes ol inm and ste(‘l speci- 
imms w Inch have b('en (‘xpos(‘d at ilahlax, 
Nova J:5Cotia, and Auckland, New' Zealand, 
lor ten years '\ he results so lar obtained 
show that the cast irons, w'hile apparently 
sound, ma}’ have Ix'cn seriously weakenctl 
liy internal corrosion, and that the i3“>7 
per cent i hromium steed app(‘ars to be 
i|uite nnsiiitabU' lor conditions mvolvinf» 
immersion in the sea owinj^ to tlie severe 
localised pitting to which it is subject 
()i the UTought irons, the I.ow Moor iron 
is in general the best in all positions ol 
exposure d'he mild steel with low' 
inanganest* and high suljihur and jihos- 
jdioriis was m some cases m good 
condition and m others very severely 
attacked. It thus appivirs to be an un- 
reliable material. The tests shov\ that 
tht‘ advantages ot adding small pro- 
])ortions ol copjier or nickel to mild steel 
are less markecl alt(‘r ten years’ exposure 
than after five y(*ars 'Die removal ot 
mill .scale before the metal is expo.sed to 
the sea is also useful The wrought irons 
W'ere cleaned before exposure and should 
therefon' be compared with the cleaned 
mild steels when thi' respective' merits of 
the two metals are judged. At both 
Auckland and Halifax the aerial mild 
steels in gent'ral lost less in w'cight than 
the aerial wrought irons, but, m the case 
ol the other two sets, at Auckland the 
v\roiight irons as a whole were less cor 
rodetl than the mild stei'ls, wdiile the 
reverse was observed at Halilax where 
corrosion hatl pioceeded to a more 
advanced stage 

'Die remaining set ot painted steel 
jilates, which had been placed in the open 
air at Southampton docks in 1924 has 
now been cleaned and examined Coat- 
ings that prov ed to be satisfactory Include 
oil paints, particularly the red leads, 
refined coal-tar, and zinc 

I^eriodical examinations were made in 
March and September 1931 of the rein- 
forced concrete test-piles exposed in 
duplicate, one set in sea water at Sheer- 

• “ IVteruiratum »)f Stru<'turf^ m Soa-Watcr ” Dmdon . 
Jl.Vl. Stationery Olticc Price bd not 


ness and the other in artificial sea water 
at the Building Research Station. Wat- 
' ford At the time of the latest ex- 
amination the y)iles hail been exposed 
for periods ranging from 24 to 29 months. 
Within the la.st year appreciable deteri- 
oration has become evident in a coifsider- 
able number of specimens, cracking 
having occurred in several piles having 
I in. ot cover over the reinforcement. 
WitJi the I'xccption of Portland cement- 
trass mixtures at Watford, all the rich 
mixtures are free from cracks The 
J^irtland lilast-furnace cement mixtures 
at Sheorness are souikI, though cracks 
have appeared in three of the j:)iles made 
of lean mixtures of the same cement and 
exjiosed at Watford 'I'he disintegration 
of the lean aluminous cement mixtures 
IS continuing 

'Dip reinforced-concrelfcf piles c'xposed 
to sea action at Sekondi (CJold (’oast), 
v\hich were made of a selection of the 
mixturi's employed lor the piles exposed 
ill Ivnglanil and in which the cover over 
the reinforcement is only t in., were 
examined alter having been in position 
tor 2.J months A lew rust spots and 
slight spalling are evuh'iit on a number of 
the piles, while th(‘ specimens made of 
aluminous cement mixtures are somewhat 
severely cracked at their upper ends. 

'fhe successful use of aluminous cement 
IS reported by Mr. W', 'f Halcrow, 
M Inst (' E , in a reinforced concrete piled 
wharf at Kinlochleven. 1'he concrete, 
which was of 5 : i mixture, was jdaced in 
1928, and, though the mmirainn depth of 
cover is no more than in , ttie work 
showed no sign of deterioration in July 

1931- 

Mr. S. 11 . Kllis, M.Inst.C'.K., has 
furnished particulars cif a number of 
reinforced concrete test-piles that have 
been partly immersed in sea w'ater at 
Hong Kong lor 1 1 years, together with 
inlormation regarding the deterioration of 
reinforcetl concrete structures near the 
mouth ()f the Prai river. Mr. Ellis's ob- 
servations point to the conclusion that, 
in order to obtain adequate protection of 
the stt'el reinforcement in a damp tropical 
climate with good quality j : 1^:3 con- 
crete, at least 2 in. of cover is necessary. 
When a richer concrete was employed 
satisfactory protection w^as afforded by 
li in. of cover. ^ 
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Design for a Seaside Pavilion, Ground Floor Plan. By Mr. E. C. O Farrell. Awarded First Prize. (5.. 508, 54.., 544 
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Desi^ for a Seaside Pavilion. By Mr. E. C. O’Farrell. Awarded First Prize. {See pp. 541 nfid 544-5.) 
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Design for a Seaside Pa\ilion, Ground Floor Plan By Mr A P Ciregna. (Second Prize.) {^ee also p 543) 




THE STORSTR0M BRIDGE 


The Storstrom Bridge. 


\ CONTRACT was signed on May 14 by 
Messrs Doiniari, Long & Co , I.td , and 
the Danish btatc Railways for the con- 
struction of a combined rail and road 
bridge, about two miles m length, across 
tin Storstrom, a smaller bridge ovei 
the Masnedsund which is about one 
eighth of a mile wide, and about six miles 
of railway and loads, including Lhe bridge 
approaches 

Ihese bridges and tluir approaches will 
(any the projected railway and road 
across the two straits, the Storstiom 
and Masnedsund which stparate the 


each end towards the centre at a gradient 
ot I in 150, and providing a clear head 
room for shipping of about 85 ft at the 
three navigation spans The centienavi 
gat ion span IS about 450 ft between piers 
and the tw(3 side spans are about 340 ft 
1 he uniaming forty seven approach spans 
are altcinately icjo ft and 204 ft between 
pKis J he navigation spans are stiffened 
tied arclKs, the arch ribs being of box 
section type, about 3 ft deep, while the 
stiikning girders aie single web plate 
gilders 12 ft deep ovei the flange angles 
I he distanc c bf tw eon the girck 1 s is about 




Fig. 1. 


islands of 1 alstii, Masnedo, and Zealand 
thus forming a link in what will be a chain 
of rail and road communications between 
( openhagen on the north-east coast of 
Zealand with the southernrtiost point of 
balster, leaving only the 25 mile ferr\ 
journey between that point and the main- 
land of Germany to connect Copenhagen 
with Germany, thus saving about an hour 
on the journey between capitals The 
bridges will carry a roadway approxi- 
mately 18 ft 6 in wide between kerbs, 
a footway 8 ft wide, and a single-track 
railway of 4 ft 8J in gauge 

The design for the Storstrom bridge 
(Fig i) contains fifty spans, rising from 


JO It I ht' hangers aie ol built up joist 
section spaced at intcrcals of 30 ft to 
35 ft Plate Cl OSS girders \ ft deep art 
iraint*d into the stiffening girdeis at tlic 
hanger points lhe railw.i}^ and road 
way decks aie earned by six lines of 
joist stringers framed into the cross 
girders, and the footway is earned on 
two lines of joist stringers supported by 
brackets tantilevcrtd from the cross 
girdf rs 

lhe roadway and footway aie of rein 
forced concrete slab construction, the 
roadway being surfaced with 3 in of 
asphalt and the footway with ij in of 
asphalt lhe railway track is carried on 
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THE SrORSTROM BRIDGE. 

timlx'r transoms with plankiii}^ to lorin 
lootways on (‘acli siclo of the track. 
Lateral wind-hracinp: systems are i)ro- 
vided in th(’ plane ol the arch rd)s and at 
the level ol the bottom llanj'e ot the 
stiffenin^^ girders fhe apj)roach .spans 
<ire oi the cantileviT typv, with suspended 
spans and anchor arms located in alternate* 
opemnKs, the mam /girders being plate 
girders 12 It deep over the flange angles 
and 2f ft apart. 'Diere are two hinges, 
situated ft Irom the* supports, in each 
«)1 thi' longer spans, so that the whole 
eonstriK turn consists of a series of girders 
with double cantilevers and 130-lt 
snspemh'd spans between 11 is ther(‘lore 
statically deti'rnimati* The cross girders 
are 3 It d(‘ep and sp.iced at i4dt 6-in 
centres, and bear (lirectly on the top 
flanges ol the mam girdc'r^ 'I'wo joist 
stringers carrying the railway are framed 
into the cross girders, ,ind four roadway 
joist stringers O'.st directly on the toj) 
flangi* 'I'he roadway is ol the same* ton- 
struction <is on the navigation spans, but 
the railway track is laid on ballast carried 
in a reinforced concrete trough and the 
lootws'iy IS can tik'vered m reintorc(‘d 
concrete from the roadway slab Lat(‘ral 
wind-bracing is provided in the plane's of 
the top and bottom flanges of the mam 
girders. This bridge when conifilete will 
be the longest in hairope 

'I'he Masnedsund bridge ilesign com- 
prises six .spans of about 100 ft each, one 
of which IS an opening sfian of the fixed 
trunnion-bascule type d'he two mam 
girders of each span an* plate girders, 
8 ft. 4 in deep, .'^paced about 38 ft apart 
I'he arrangi'inent ol cross girders and 
stringers and the bridge floor an* similar 
to that on the navigation spans ot the 
Storstrom bridge 

Ol the 30,000 tons of steel to be used the 
larger portion wall be Messrs Df)rman, 
Long’s new high-ten.sile steel, ( hromador 
steel, the adoption ot w hich has consider- 
ably lowered the cost of the bridge. It 
will be manufactured in the company’s 
Avorks at Middlesbrough. 

The works will contain about i (>0,000 
cl), yd. of concrete and about 2, (>00, 000 
cb. yd. of earthworks Although IVfes.srs. 
Dorman, Long Sc Co. are responsible for 
the whole contract, they will manufacture 
and erect the steel work only. The 
remaining portions of the various works 
will be undertaken by Messrs. Christ iani 
& Nielsen, the agents in Denmark for 



Messrs, l^orman, Long & Co., and sub- 
contractors for the sub-structurc and all 
other concrete construction in the 
Storstrom and Masnedsund bridges and 
all works in connection with the bridges. 
The contract specifies that the whole of 
the work shall be completed in 4^ years, 
and the total cost is estimated to ^be 
( 2,000,000 

The Sub-structure. 

'I'he siiperstnictiire is supported on 
fdty-one piers, all ot concreb' or rem- 
lon ed concrete, and the niaxiinum depth 
of the Storstrom on the line ot the bridge 
IS 4() ft I'he averagt' depth is approxi- 
mately 22 ft , and only for a length (T 
approximately 2,000 ft. is the depth more 
than 30 ft. 

On the shore on each sule are sev(*ral 
layers of mud w'hicli have no supporting 
valiK', blit at a depth ol betwi'en 20 and 
23 ft. then* i» a layer ol clay with a con- 
siderabli' amount of boulders Idnu*' 
stone rock is found at a d(*ptli of (>3 ft to 
130 It , but the foundations are not 
carricfl dow^n I0 this depth, as from the 
borings jireviously made by tfie Danish 
State Railways it is (‘.stnnated that the 
supporting power ot tlu' clay is sufficient 
ft IS calculated that the greatest depth ol 
the loundation will be 55 ft , while the 
average dej)th is approximately 33 ft. to 
40 It. The perinissibli' pressure on tin* 
groumi has been fixed at 3 2 tons per 
sejuare loot, FVfore constructing the 
piers a number ol borings will be made to 
ascertain the exact depth required for the 
loimdations. 

Conditions for the erection ot the bridge 
are comparatively good. Tides are, on an 
average, not more than approximately 
8 in to 13 in., and it is seldom that high 
water exceeds the level 1- 3-00 'rin* 
\x*locity of the stream is sometimes con- 
siderable, but seldom more than 7 ft. per 
second, and since the sound is sheltered 
large weaves wull hardly ever be encoun- 
tered, but west or south-west gales may 
cause rough seas. On the other hand 
conditions witli regard to floating pack ice 
are difficult, as in severe winters floating 
packs of very great size may form and 
cause difficulties whilst the piers are 
under con.struction. It is therefore im- 
portant that a method should be used in 
the construction of the bridge whereby a 
pier when once started niay be speedily 
completed. 
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MACHINERY. 



THE NEIV 

SUPER'SEVEN Victoria Mixer 

(Mixed Batch Capacity. 7 c.ft.) 


STANDS CN ITS MCDITS 



SPEEDY MIXING AND DISCHARGE 
— Drum fitted with TEN Victoria 
hopper type Blades POWER 
UNIT — Latest “Lister” 

B H P high-speed Radiator- 
cooled Petrol Engine 
BALL BEARINGS 
— F i 1 1 e d to all 
continuously run- 
ning shafts 


LOADING SKIP -Electrically welded 
having no rivets to obstruct free 
flow of materials into Drum 
DISCHARGE CHUTE -Special 
interlocking device fitted 
which automatically locks 
Chute in either position 
WATER TANK - 
Syphon - operated 
tank ensuring 
accurate water 
measuring 


CONTROLS —All levers conveniently 
grouped — no “ holding-on ’ neces- 
sary during any one operation 
PORTABILITY — Mounted on 
spring-borne Road Truck 
Can be supplied on TWO- 
WHEEL TRUCK for 
quick transport if de- 
sired WEIGHT - 
1 1 TONS (approx ) 


WELL ABOVE ALL DIVALS 

May we send you particulars of this high-quality Machine? The price is reasonable 

STOTHERT&PITTII” 


BATH. 

CRANES'CONVETORS-MIXERS'PUMPS. 

TeUfkoM: Bati 2^77 (4..%/). Teltgramt : Stotkert, Batk. 
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BLAW-KNOX 

STEEL TRAVELLING FORMS 

on large aqueduct construction in Scotland. This plant consisted 
of a 40-ft. self-centering form complete with travelling gantry. 

31,000 

CONTRACTS 

Over twenty-three years have elapsed since the first Blaw-Knox Steel 
Form pointed the way to more efficient and economical concreting. 

During this time over 31.000 separate contracts have been completed with 
the assistance of steel forms, covering a wide variety of concrete construc- 
tion, many of which are landmarks in the field of engineering achievement. 

Experience resulting from the development of steel forms for so many 
years and for so many varying conditions has given our engineers the 
exact knowledge necessary to design steel forms for any variety of con- 
crete construction regardless of intricacy. Such forms are furnished with 
assurance of their complete practicability. 

BLAW'KNOX LIMITED 

T 9 l 9 phonm . Hoiborn 9991/5 New Oxford House, Hart Street, Holborn, W.C.1* 
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Pier Construction. 

The method of construction of the piers 
is as follows : Both on Masnedo and 
Falster the abutments adjoin very high 
embankments, the tops of which are 
approximately 6o ft. above water level. 
The abutments are of reinforced concrete 
and consist of a system ot hollow cells 
resting on a thick mass-concrct<' raft. 
The external, as well as the two secondary 
longitudinal walls and cross walls, sup- 



THE STORSTR0M BRIDGE. 

+ 8*00 the piers will be covered with 
granite as a protection against water and 
floating ice. Above level -f 8 00 the 
piers will bo of cellular construction. 
Around all the foundations steel sheet 
piling is to be driven to 10 ft. to 15 ft. 
below the foundation raft, and will act as 
a safeguard against undermining of the 
piers by the current. The possibility of 
further pnitectum by stone filling has also 
been tak(ni into consideration 




Fig. 2. 


port the bridge superstructure which is 
cantilevered back so that the distribution 
of the load on the foundations is approxi- 
mately uniform. These abutments will 
be made within a colTcrdam of steel sheet 
piling which will remain in the building 
as a protection against undercurrents 
The forty-nine intermediate piers are 
to be made of mass concrete, the founda- 
tions consisting, on the average, of a lo-ft. 
thick concrete slab, elliptical on plan 
At the water line, frpm the level — 8 00 to 


The gieat number of intennodiatc 
piers standing in nearly the same depth of 
water and subject to practically the same 
forces makes it possible to standardise the 
execution ot this part of the work, and 
the piers are divided into a few standard 
types. The part of the pier which is 
under the water can be made the same 
for all piers of the same type, and the 
same shuttering can be used for all. The 
four piers at the navigation openings in 
the centre of the bridge, where the con- 
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THE SrORSTROM BRIDGE. 
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slructioii of tin* superstructure is differ- 
ent, are necessarily of considerably 
f'reater dimension'? than the others 
Some piers standing in shallow water are 
smaller and not suitable to be made as 
standard types Those at the centre 
openings and in the shallow water will be 
constructed m an (^pen excavation inside 
a cofferdam oi steel sheet piling When 
the piers are built up to a level just above 
the water, the steel sheet piles will be cut 
oil under water at the h'vel ot the top ol 
the ioundation ratt 

'the lemaining piers, apprcjximately 
forty in number, will be built with the aid 
ol special standard units Each of these 
IS a floating body built of steel, the l)ase 
being elliptical on plan externally, corre- 
sponding in size to the elliptical pier 
base , internally these structun's will be 
made to act as shuttering lor the lower 
part of the pier shaft These units will 
first be used as staging for the driving 
of the steel sheet walls round the founda- 
tion. The steel sheet walls are only to 
be driven down to the length in which 
they will be reipiired in the finished con- 
struction, and the units are sufficiently 
strong to serve as strutting for the steel 
sheet walls and as coflerdams lor thi* 
pier shaft w^hen the water in the units is 
pumped out after the sheet piles have been 
driv'cn and tightened against the units 


Recent Patent 

3g3,42g - — Holzmann Akt -Ges Zweig- 
niederlassung Helin : Manulacture ol 
light concrete 

303,576 — K. Kreyssinet : Process and 
apparatus h?r manufacturing rein- 
forced concrete sections 

363.^f^3 Jaeger, and J Eggert : 

Device for supplying water to con- 
crete mixers. 

363 , — Garvenswerke Maschinen- 
pumpen und W'aagen-Eabrik W. 
Garvens : Apparatus for the pro- 
duction ol concrete pik's 


The units also support the machinery 
necessary^ for keeping the pit dry, for 
eXcav^ating for Ioundation, etc , and the 
shuttering ffir the top of the piers, whilst 
they act as centering for the lower part 
of the piers. The units are also fitted 
with water tanks by means of which they 
can be raised or low^erod b\' pumping 
water out or in * 

W'hen a pier has been constructed to a 
certain height above the water level the 
unit will be removed and the top part 
ol the pier will be constructed m the 
ordinary way. As an example of the 
construction ol a pier which will be 
built by means ol the unit described, 
the illustration (Ing. 2) gives the 
main dimensions of the largest standard 
type. 

b'or the siib-structnre of the Storstrom 
bridge 12,000 cb yd of concrete will be 
reipiired, w hilst for the bridge slab, which 
IS in reinforced concrete, 12,000 cb yd. 
will be used. It will be necessary to 
erect large floating plants to place this 
([uantity of concrete 

The comparatively short time of 
years for the building of all the bridge 
work, including the time reipiired for the 
more detailed examination of the .stream 
bed, will make it necessary^ when the 
work IS m progress to finish the lower part 
of a pier m approximately seven weeks. 


Applications. 

303,864. — C. E. J3ali ; Concrete mixing 
iind agitating apparatus 

364,505. — J,. M. Faircloiigh : Concrete 
flooring. 

305,256.- -H. Camus : Shuttering for 
concrete. 

365,368.- -G. Carpenter : Construction of 
walls, ceilings and partitions. 

3<)5,442. — A. Grant : Hinge for obtaining 
flexibility of formw^ork for concrete 
construction 


New Companies Registered 


« Oak 1 C\rm Sand and Ballast Co., 
Ltd. (278501.) Registered August 8, 
1033. Oak E'arm, VVorton Road, Isle- 
worth, Mdx. Nominal capital ; ,^ioo. 


Bradmere Hill Sandpit, Ltd 
(278629.) Registered August 10, 1933 
Burnham Norton. Nominal Wpital : 
^100. ^ 
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THE TOWER GARAGE. FINCHLEY ROAD LONDON. NW 
Architect A H DUNG AY. ESQ 
Contractors THE TRUSSED CONCRETE STEEL CO. LTD 


FOR SMOOTH FINISH 

WITHOUT RENDERING 

Tempered Presdwood Forms can 
be used from 10 to 15 times. 

Wr/te for sample and particulars 



ftrAimii wooo 

TEMPERED PRESDWOOD 

(Made in Sweden) 


MASONITE LIMITED. BEVIS MARKS, LONDON. E.C.3. Av*nM ien/t/b 







September, 1933. 


CONCRETE 

AND 

CONSTRUCTIONAL ENaNEERINC 
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This new booklet gives tabulated data of 
many interesting contracts carried out by 
West’s Rotinoff Piling &. Construction Co., 
Ltd. (Regent House, Kingsway, W.C.2) ; 
a copy will be sent on request to anyone 
interested in piling. 
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RECENT PATENTS RELATING 10 CONCRETE 


Recent Patents Relating to Concrete. 


Reinforced Blocks, Bricks, etc. 

369 , 241 . — Btrry -V F Wtllington 
Hous( Strand London Oct lo 1930 
Blocks, slabs, bricks etc of concrete 
tendered cellular by internal generation 
of gas are strengthened by reinforcements 
which extend through or around sub 
stantially their \Nholt Ungth breadth 
and thickness I h( reinfoicf nn ni may 
be mb nial for ( \ampk iiittrlocking 
me tal strips as in / i ^ 4 01 external 
for (. xampk a bakt d i lay contiinci with 
a lid (1 ig 6) 01 both Other matt rials 
such as isbcstos toncrett may In used 
lor the leinforccmcnt which nny take 
other forms ( g hollow wi\v ingiilii 
1 he tontiete consists ol Portlind or 
othtr ccmtnt mixed with biokcn burnt 
tli^ Ol isbestos etc and a small 
quantity of fim ly dnidccl alloy or metal 
f g ihiminium with option illy a ehtmieal 
agent such as sodium hyposulphite J he 
toncrett IS wetted picked into or around 
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Ki INI ()it( I o llrocKs Bricks 1 rt 

the reinfoitt int nt and allow tel to rest 
preferably in a warm state while gas is 
generatccl Ihe unset blocks may be 
enclosed in a chamber and subjected to 
(1) reduced piessure to promote coarse 
ne^ss ol cell (2) warm air for drying 
(3) a fluid hardening meeluim eg a 
solution of magnt Slum silieo fluoude or 
sodium silicate The blocks may be 
coyered with cement jilaster paint etc 
veneer leather or fabric 

Casting Walls in Situ. 

369 , 285 . -Schmidt J T Neliel on 
\mrum Geimany June 8, 1931 
Concrete walls arc cast course upon 
course betwe^en movable metal moulds 
which are raised immediately after the 
easting of one course and are supported 
on that course The courses are formed 
of layers not more than 25 ems in height 
and the aggregate used is only slightly 


moistened Ihe outer moulds comprise 
flanged metal plates (a) supported on 
crossbars (d) on the pre\iously cast 
ecjursc and upper distancing numbcTS (/>) 
irc used on the moulds pms (e ) passing 



Casunu \V\iis in Sue 

through the ends of these distancing 
members and through api rturcs m the 
flingtsof tli( moulds 1 he end jiirts (/) 
of the uppcT distancing mciubf rs aic 
secured to th( moulds ami in hinged to 
the num p irt (p) and springs (//) aie 
used to pull th( s( parts upward and so 
rele ^se th( moulds from tin e ist surfaces 
as soon is the pins (i ) ire witheliawn 
1 01 Imllow Wilis eoit pi it( s (/>) an 
hx( d to tlR upper dist ineing membt rs 
ind llKse ire evpimled by a lotitible 
key (A) ind m spiing k ti acted 

Pre-cast Beams for Floors, etc. 

370,164 Morton H and Alortou 
H T) 1 dge worth Ifiwlev J ne Kale 
( he shire Much 17 1931 

Idoor or ic;of stiuctures eomjiosed ol 
precast concrete b( ams of T section m 
which the uppei webs form the entiie 



floor surface have it each end a web like 
extension formed by omitting parts of 
the top flanges or by slotting the beam 
from each end, the beams resting by 
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their extensions on supporting girders or 
their haunching nnd being fixed in posi- 
tion by grouting filled into the spaces 
between the extensions. Fig. i shows 
a form in which the extension {b) is 
formed of the wliole depth of the web. 
Tn F%g. 4 the extension (b) is of less 
depth and has a sloping upper surface ; 
the upper surface may also be horizontal. 
F?g. 2 shows the beams resting on a 
glider (g) and fixed by grouting. The 
beams may be formed with lateral flanges 
(f , fngs. 2 and 4) which will avoid the 
need lor sliuttering for retaining the 
grouting, or pro cast blocks cemented in 
position may be used instead of grouting. 
Fig. 7 shows a form in which the web 
IS slotted at (c), the beam being supported 
on haunching. The upper surface may 
be fiat or slightly arched, and the edges 
may be furnished with in tcr-cn gaging 
tongues and grooves. The undersides 
may be covered by expanded metal, etc., 
to form a cidling, 

% 

Floors. 

371 , 978 . — W. G. Shipwright, 102, 
Abbey House, Victoria Street, London 
Feb. If, 1931. 

Hollow tiles (6, Fig. i) are supported 
from joists (^i) by metal rods (g) having 
members (h) which engage under the top 
flanges (d) of the tiles (b). In a modifica- 
tion, the rods (g) are leplaccd by metal 



plates having tongues which engage under 
the flanges of the tiles (b). Further 
tiles (f) may be employed to fill the spaces 
between the tiles (6), these tiles (t) being 
formed with flanges (j), which rest on 
bottom flanges (A) of the tiles (6), The 


joists (a) are supported from main beams 
(a^) by metal or other plates (I, Fig. 5), 
which rest upon the main beams (a') and 
have their ends (/^) bent to engage under 
the top flanges (a*) of the joists (a), or the 
plates (/) may be replaced by rods formed 
with hooks which engage undej the top 
flanges (d) of the joists (a). 

Waterproof Floors. 

372 , 709 . — T. G. Marriott, Artillery 
House, Artillery Row, Victoria Street, 
London. Jan. 9, 1932. 

Waterproof floors and linings for cham- 
bers below water level are formed by 
laying first a concrete or like bottom layer 
(ii) with pipes (C) extending through into 
the subsoil, so that water may be removed 
during construction by means of a hose (F) 



inserted into the pipes An asphalt or 
similar dampeourse (G) is tlum laid and 
.sealed around the pipes, and the top layer 
(i) of concrete is so laid as to leave tem- 
porary gaps to give access to the pipes. 
When no more water is to be removed the 
pipes are closed by plugs and sealed with 
an asphalt filling, and the top layer ( 7 ) is 
completed by filling in the gaps, the pipes 
being left in situ. 

Treating Slag ; Artificial Stone. 

374 , 008 . — Dunn, E. R, Ferny Creek, 
Victoria, Australia. Feb. 23, 193X. 

A process for treating molten slag to 
produce constructional material, aggre- 
gates, artificial stone, etc., of uniform 
composition, consists in removing im- 
purities from the slag by settling and 
also by oxidation, adding substances, e,g. 
silica, to combine chemically with the 
slag, and mechanically incorporating solid 
materials. The preliminary step of agi- 
tating the slag to homogenise it is pre- 
ferably included. Apparatus shown in 
Fig. I includes a settling device and 
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WA ri- RPROOFING 



ARTERIAL BY PASS ROAD BEXLEY HEATH 
LAID WITH SAL-FERRICITE FOR THE MINISTRY OF TRANSPORT 

SAL-rERRICITE 

HARDENS & WATERPROOFS 
CONCRETE AT SMALL COST 

SAL-FERRICITE li specially suitable for garages 
It renders floors oil and grease proof. It makes 
concrete harder, dustless and waterproof at very 
low additional cost. There is NO purpose for 
which SAL-FERRICITE cannot be used with great 
economy and effectiveness SAL-FERRICITE is 
being used with complete success throughout the 
world, and has been specified for many important 
contracts in this country 

SAL-FERRICITE & TRADING CO. LTD. 

119 VICTORIA STREET LONDON. S.W.1. 

Tel«phone. VICTORIA 3214-5 Telerrami SAL-FERRICITE. SOWEST, LONDON ' 

South Amorican Agonts - - F H TONKIN (LONDON), LTD Ingram House. I6S Panehurch Straat, ECX 
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1 Cx ENONEH^NC ~ 

mixer (2), a desulphurising furnace (8) 
and a rotary furnace (13). The slag 
flows into the mixer (2) down a chute (i ) 
and therein passes under a baffle (5) to 
the outlet (6). Solid particles settle and 
are removed from an outlet (4). In th«‘ 
desulphurising furnace the slag flows in 



Trkatino Slag 


a thin stream over a series ot inclined 
beds (0) where it is exposed to oxidising 
gases from :i firebox (11). The beds (0) 
are formed with projecting ridges or teeth 
to break up the stream. The slag then 
passes to a rotary furnace (13) in which 
material such as sand is chemically com- 
bined with or dissolved in the slag. The 
sand is preheated in a rotary drum (16), 
heated by the waste gases from the 
furnace, and from the drum passes to a 
hopper (t 8) and is charged into the 
furnace by a screw conveyer (19). Tlic 
furnace is formed with internal ribs (13c) 
adapted to lift and drop the material 
When the material to be combined is in 
lump form, a furnace shown in Tig. 8 
is used instead of the rotary furnace. 
The lump material is placed in a series 
of compartments (33) through which the 
slag flows in succession. Solid materials 
may be incorporated with the molten 
slag in a rotary vertical cylinder (21, 
Fig. 4)“, having transverse bars (22) which 
may he hollow and cooled from within. 
The slag and added material are fed into 
the top of the cylinder and the mixed 


composition falls into moulds (25), 
Alternativ’e mixing devices are {a) Fig. 7, 
a narrow trough (29) containing a series 
of star wheels (30) which may be hollow 
and cooled ; {b) Fig. 6, a fixed cylinder 
(26) containing a revolving mixing screw 
(28) ; and (c) a modification of the 
device shown in Fig. b having the screw 
fi.xed and the cylinder revolving. 

Blocks with Inserts for Attaching 
Fittings. 

374 , 536 . — H P. Ford. 57, North Road, 
West Bridgford, Nottinghamshire March 
18, 1931. 

Sockets, such as nuts (i), lormnig means 
for attaching httings, are secured in a 
cast mass, lor example a ceiling, wall, or 
floor, by li.xing them temporarily by 
means ol pointed .studs (5) driven into 
the shuttering and then casting the con- 
crete around thtan In the case of a nut, 
the stud is screwi'd at the uj^per end lor 
subsequent removal from llu' liiushed 
article and a cap or tulie (8) of fibre, 
paper, or the like may be used to cover the 
proj(icting up])er end and prevemt the 
concrete binding in the thn^ads. The nut 


FIG. 3. 



may be surrounded by, and in some cases 
welded at the sides to, a stirrup (3) 
curved towards the upper end to embrace 
one or more reinforcing rods. 

Reinforcing Fabric. 

374 , 582 .— P. S. Reid, Newlands, Hill- 
side Road, Ewell. April 30, 1931. 

In mesh reinforcement the longitudinal 
members are interconnected by links 
enabling the fabric to be folded in con- 
certina fashion. The links may be formed 
at their ends to clip on to the longitudinal 
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members. In the lonn shown, the links (6) 
span from one bar to an adjacent bar, 
and comprise V-shaped links made from 
a continuous length ol wire and turned up 
at the ends of the limbs to form clips (d), 
and at the junction to form corresponding 



JtKINtOKCING FaBHIC 


clips (c). Where some ol the bars (a) 
alternate with others at a different level, 
additional links {e, f) may be used to con- 
nect the bars on the same level Instead 
ol being V*shape the links may be straight 
or ol any other form and may be turned 
up to form clips of diftcrent shajie 
Kadially arranged bars lor circular rein- 
lorcemcnts arc connected by links of 
different lengths. 


Moulding Ceilings In Situ. 
376 , 065 . — ^W. Siissmilch, 40, Grassi- 
strasse, Leipsic, Germany. Aug. 21, 1931. 



Moulding Ceilings In Situ. 


Supports for ceiling shuttering are pro- 
vided with means for attachment to the 
floor joists and with axial bores to receive 
screws having means to support the 
shuttering. The supports (4) are provided 
withAvooden screw or spiked ends (15) for 
attachment to wooden joists and have a 
bore {16) for a screw (17) provided with 
an adjustable nut and washer (7 and 9) 
on which rests the .shuttering (i), which 
may be plain or ribbed and formed of 
reinforced glass. Metal reinforcement for 
the coiling may be formed of an open 
dished metal disc (11) the ribs (14) of 
which may be corrugated, and this rein- 
forcement IS supported on a nut (10) 
carried by the support (4). For attach- 
ment to metal beams (27, Fig. 5) the 
crank(‘d ends (23) of the supports (4) are 
perforated to receive a bolt. 

Hollow Blocks for Concrete Floors. 

376 , 152 . — R. Stransky, 12, Mariahilfer- 
strasse, Viemna. Nov. 12, 1931. 

A hollow block (i) of the kind having 
longitudinal lips at its lower edges which 
abut with the lips of adjacent blocks to 

FIC.I. 


-p 

Hollow Floor Blocks 

form moulds for concrete joists has its 
ends chamfered to the full depth of the 
block to form a transverse V-shaped space 
(4) into which the concrete enters and 
thus partly enters the blocks and keys 
them together. Transverse reinforcing 
rods (5) are provided. 

Floors. 

376 , 228 . — L. Navratil, 15, Vilmos 
csiszar ut, Budapest. Dec. 30, 1930. 
Void. 

In reinforced concrete floors of the kind 
in which hollow bodies are disposed be- 
tween reinforced concreted carriers two or 
more adjoining hollow bodies are arranged 
in series at right-angles to such carriers 
between adjacent carriers. As shown in 
Fig. I, two adjoining hollow bodies (2a, 
26) are arranged between adjacent re^ 
inforced concrete carriers^), the contact- 
ing walls of the bodies and carriers diverg- 




554 




^NCRETE 

. AND - ,1 

CONSTRUCTIONAL ENGINEERING^ 



rT 


V^SI^ANCE 

WBf No longer is it necessary to add special preparations 
^ to concrete to make it waterproof. If aggregate 

and sand are clean and of good quality, the concrete 
^1^ will be truly waterproof, “ OKayecrete 

" Rapid Elardcning Cement is used. 

“ OKayecrete ’’ contains a very high percentage of 
active material grfiund to an exceeding fineness, and 
results in very compact concrete which is absolutely 
watertight. There is no need, therefore, for you to 
go to the expense of adding waterproofing agents to 
your concrete. When constructing tanks, reser- 
voirs and other structures which must be watertight, 
use “ OKayecrete.’' It is cheaper and better. 

OKayecrete 

RAPID HARDENING CEMENT. 

Prompt daliverios all depots. 

KAYE & CO. Ltd., Southam Works, Nr. Rugby *^*5“,“ 

Depott: MANCHESTER. COVENTRY. LEICESTER. STOKE-ON-TRENT. NOTTINGHAM. 

GLOUCESTER. WOLVERHAMPTON. DUDLEY. WELLINGTON. Etc. 







'ZPT/// 

BUILD ON SURE FOUNDATIONS 

use PRE-CAST PILES 

for these reasons : — 

1. Mature when driven. You can 
see and prove them before use. 

2. Adequate protective covering to 
the steel is ensured. 

3. If driven to the required set, they 
must be able to carry the required 
load. 

SPECIFY PRE-CAST PILES FOR SAFETY 


Estd. 

1857 



Royal 

9033 


8. LLOYDS AVENUE, E.C.3.' 

IMMEDIATE DELIVERY. LARGE STOCKS. 

Also Shoes, Forks, end other parts. 
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RECtNJ PATENTS RELATING 10 CONCRETE 


mp flow nw aid ly and th( contacting faces 
of tlu hollow bodies being provided with 
tongue^ and grooves ihc hollow bodus 
may be intei locked in various wa>s or 
may be cemented together JVdeiably 
flanges (3) an provided J ig 7 shows a 
floor in which three adjoining bodies ( 2 a 



\ 1 (lOI s 


2 Z 2 ( ) ai( piovid(d fht intcinudiilf 
bod\ {Z ( ) b( mg of full 01 diniimshed lu i^ht 
ind having wc dg( shap( d walls id iptetl 
to k* \ vMth the adjoinin;^ w dls ol the 
bodies i zb) Slip etc hlliiiw, (<>) is 
piovidcd upon which u( sujioi impose d 
fh« door Ik im^ (S) md flofu hfiuds (7) 

Reinforced Concrete 

376,580, P S Kfid Newlaiids Hill 
sidi Koad Twcll Oct t6 

\ reintoK c me nt particulaily i siMCing 
1C inlorcc m( nt loi road construe tion com 



thus enabling the assemblage to be col- 
lapsed for transport The reinforcement 
may be used for constructing walls 

Cement Guns. 

382,425. -Wt St, F J West L , and 
Wests Gas Improvement Co Ltd 
Ubicm Ironworks Miles Idatting Man 
Chester Oct 28, 

Veitical retorts are rcpaiicd bv spray 
mg a liquid medium such as silica (lav 
grouting on to the defective part by an 
an blast fiom a nozzle thi conduits to 




KUN^ORCED (oNtRPTE 

piis<s continuous lengths of wire etc 
hav ing upper and lower parallel portions 
(d, e) and interconnecting vertical patts 
(c) The lengths are assembled as shown 
with the vertical parts (c) bound by wire, 


CrMFNr (/UNs 

whifh in telescopic and iic (ookd to 
pn vent dr} mg of the n pairing medium 
ind to provicle a cidd air lilast for use 
after sjmi^ing to pn vcift premature 
setting of the 1C pair llic spr lying head 
(r) contains an an noz/le (a) and an 
annular space [b) to which the repair 
liquid is supplied through a pq>e (d) from 
a container (/) the air being fed through 
apjxic (g) Tekseopic pipes (; A) enelosc 
the air and liquid pipes and aie supplied 
with cooling water from a pipe (i), an 
overflow (n) being provided 1 he repair 
ing liquid may be supplied under pressure 
by closing the container (/) with a cap (r) 
and connecting a pipe (s) to a pressure 
air supply 


555 



DA 7 A FOR PRICING REINFORCED CONCRETE. 


DATA FOR PRICING REINFORCED CONCRETE.* 

DELIVERED 4 MILES FROM CHARING CROSS. s. 

per yard 7 


MATERIALS 
Best Washed Sand 

Clean Shingle, } in. mesh . • 6 

»» 4 niesh ........ „ 9 

Thames ballast .......... ,, 6 

Broken brick (f in.) ......... .,’10 

Best British Portland Cement (delivered London area) per ton 465 , including non- 
returnable paper bags ; 44s. gd , including charge for hire of jute sacks. 

R^id- Hardening Portland Cement . . delivered London ys. 6d, per ton extra. 

'* Cfolorcrete *' red and buff rapid-hardening Portland Cement, delivered London 20s. 
per ton extra 

'* Snowcrote ” White Portland Cement, £g los per ton delivered London, including 
non-returnable paper bags. 

Super-Cement" Waterproof Cement (including paper bags) per ton 765. 


per square 


Boarding for Shuttering — 

I in. . 

ij in. . . . 

in. . 

Sawn Timber for Struts and Supports — 

3 in. by 4 in. . . 

3 in. by 6 in. and 3 in. by 7 in. . 

Mild Steel Rods for Reinforcement — 

I in. to 2I in. Rounds . ^ 

^ in. to 4 in* Rounds 
I in. Rounds 

4 in. Rounds 

Breeze Slabs per yd. super: 2 in., i/o ; 24 m , 1/8 ; 3 in., 2/-; 4 ii 

MATERIAL AND LABOUR. INCLUDING 10 PER CENT. 

(Based on Contracts up to £2,000.) 
Portland Cement Concrete well mixed in proportion i 


Sawn. 

225. 6rf. 

285. 6d. 
345. od. 


Wrot. 
26s. 6d. 

325. 6d. 

405. od. 


from £jg per standard 
.. £18 .. 


per cwt. 


» 2/4- 
PROFIT. 


8 

8 

9 

10 


Do. 

do. 

in foundations 

Do. 

do. 

in columns 

Do. 

do. 

in beams 

Do, 

do. 

in floor slabs 4 in. thick 

Do. 

do. 

in floor slabs 5 in thick 

Do. 

do. 

in floor slabs 6 in. thick 

Do. 

do. 

in floor slabs 7 in. thick . 

Do, 

do. 

in walls 6 in. thick . 

(Add for hoisting 35. 6d. per yard cube above gr 
Portland Cement 25. 


2 : 4— 

per foot cube 


per yard super 


d. 

6 

9 

o 


d 

3 

5 

7 

8 

7 

6 

5 

6 


Add for rapid hardening 


per cwt. 


Steel Reinforcement, including Cutting, Bending and putting into 
Position and securing with Stout Binding Wire — 

From 4 in. to I in. 

,, ^ in. to 4 ID- • 

,, ^ in. to 2J in. . .... 

EXTRA LABOUR TO BENDS in 4-in. rods, ^d, ; |-in rods, id. 

J-in. rods, i4^-; rods, ijrf. ; |-in. rods, 2d.; i-in. rods, 

3d. ; i4-in. rods, 34d. ; if-in. rods, 44d. ; i4-in. rods, 6d. 

EXTRA LABOUR TO HOOK BENDS : 4 in., id.; J m., 2d. ; 4 in., 24d. ; i in., 


5. 

16 

15 

14 


4-in. rods, i\d. ; 
24^- ; i 4 ’^d. rods, 


3d. ; { in., 34d. ; J in., 4d ; i in., 44d. ; 14 m., 6d. ; 14 m., yd. 

Shuttering — 5. 

Shuttering and Supports for Concrete Walls (both sides measured) per square 50 
Centering to Soffits of Reinforced Concrete Floors and Strutting, average 

xo ft. high per square 46 

Do. do. in small quantities ..... per ft. super o 
Shuttering and Supports to Stanchions, average 18 in. by 18 in. 

per ft. super o 


d. 


Do. do. as last, in narrow widths . . »» o 

Do. do. to sides and soffits of beams, average 9 in. by 12 in. ,, ,, o 

Do. do. as last, in narrow widths ... o 

Raking, cutting, and waste to shuttering per ft. run o 

Labour, splay on ditto . . .... „ o 

Small angle fillets fixed to internal angles of shuttering to form chamfer „ „ o ^ 

WAGES. — ^The rates of wages on which the above prices are based alls : — Caipentm 
and joiners, 1/7 per hour ; Carpenters working on old shuttering, 1/8 ; Ijatxxuters 
on building works, 1/24: Men on mixers and hoists, 1/34 ; Bar-benders, t/34. 

* Thit page is specially compiled for CtmertU and CensMteticnal Engttumng aad is strictly copyright. 
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HAYWARDS 


FERROCONCRETE 
CONSTRUCTIO 



HAYWARDS CRETE-O-LUX FERRO- 
CONCRETE LIGHTS are extensively used 
In pavements, floors, roofs, stallboards, 
partitions, canopies, etc. Their design 
ensures maximum transmission of light 
and they have an all-glass under-surface 
v/hich needs no palating. “W** glass 
highly resistant lenses, the latest develop- 
ment, are more durable than any others. 

Haywards Crete-o-lux Lights perfectly ful- 
fil the requirements of modern ferro- 
concrete construction while Haywards Iron- 
frame Lights continue In wide demand. 

Pgrticuiars and esvmatas on request. 


36,000 •* W ” glass lenses 

covering 4000 sq. ft. are 
used In the Crete-o-lux lights 
supplied by Haywards to 
Shell-Mex House. 


HAYWARDS LTD 

UNION STREET, BORO’, LONDON, S.E 
Ttla p hm i Mon MR-MO* 



WIRR TIES AND 
WATERPROOFING. 


CONCRETE 

AND 

CONSTRUCTIONAL ENaNEERING 



^ f TIE YOUR 

REINFORCEMENT 

Vjk ' CORRECT WAY 
W WITH 

E. L. B. 

WIEE TIES 

These British annealed steel wire ties are British Made, and are cheaper, quicker, easier, 
and more efficient to use for tying reinforcement than any other method Supplied in the 
exact lengths required, they automatically and accurately tie the reinforcement so that it 
cannot possibly slip They show definite savings in labour and materials over coil wire 
and have made possible many economies in reinforcement fixing on contracts throughout 
the country Send for samples and prices 

EDWARD LE BAS & CO. LTD. 


Telephontt : Monument 3S7I. 


POSITIVE WATERTIGHT 


CONCRETE AT LOW COST 

jjSIESEEEE® 

Complete confidence in the absolute watertightness of concrete 
structures Is definitely assured with Synthaprute Synthaprufe is a 
liquid waterproofing and jointing material which is both elastic and 
Impermeable when it sets. It follows the movements of the con- 
crete beneath it, thus preventing the percolation of water through 
any part of the surface Synthaprufe is being used with great success 
where watertight concrete work is essential, as in Swimming Bachs, 

Reservoirs, etc No Engineer, Contractor or Builder should be with- 
out full particulars of this positive concrete waterproofing material 

Manufactured by THE POWELL DUFFRYN STEAM COAL COMPANY, LTD. 

Sole Vendors ^ 

STEPHENSON CLARKE AND ASSOCIATED COMPANIES, LTD. 

By-Products Department, 

54 Bute Street, Cardiff. London and Branches. 
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Prospective New Concrete Work. 


Altrincham. — Bridge, — 'SwhiQct to a 
grant, the Cheshire C C. pro])oses to re- 
construct the Altrincham canal bridge, 
at an estimated cost ot ^24,000 

Armagh. — Sewerage. — The IJ.D C is to 
apply lor a loan of ;f3o,ooo lor a .sewt*rage 
scheme. 

Btdefokd. — Water Supply — The TC 
has applied for sanction to borrow ^3.070 
lor water supply works. 

Bjshop Auckland —Bathing Pool - 
The U 1) (' proposes to construct a batln 
ing pool near Dam Head 

Bl.ackpool. — Swimmivg~Hath — 'J'he 
(M3, proposes to construct a swimming- 
bath tor children at the junction ol Park 
Road and (dastonbury Avenue 

Boo ILK, — Flood Prevenhon - The 
Bootle T ('. is considering a pn)posal for 
thi‘ construction ol rebel sewers 
130S10N. — Water Supply -The 
propo.ses to construct water-supply works, 
which includes the construction oi pump- 
ing stations at Ulceby and Kevesby, at 
an estimated cost of ^^80, 

Briogvvatkr - Wafer Supply — The 
R D (' has applied lor a loan ot ;{,35,(>i8 
lor water-supply w’orks 
('aisfor —Water Supply - Ihe R !)(' 

IS considering a water-supply scheme for 
the Market Rasen district, estimated to 
cost £10,000. 

('arnlotjgh Sewerage Works.- Ihe 
Larne R D.(\ has applied toi a loan ol 
^3,000 lor sewerage works at Carnlough 
Castleforo. Market.- -'Yho UDC 
proposes to erect a new lish and meat 
arket, estimated to cost £7,^00 

iNGFORD. — Swimming Pool. — I'hc 
C'. IS considering the construction ol 
imming pool and lido. 


Chipping Norton. — Swimming Pool.-- 
The T (' is considering a proposal to con- 
struct a swimming pool. 

Clayton Bridge . — The U.D.C. 

|iroposes to reconstruct Langley bridge 
CoAi.PooL.— Sewerage . — The Wallsall 
r.C'. IS to proceed with the C'oalpool and 
Harden sew^erage scheme, estimated at 
£7,711, subject to a loan being sanctioned. 

('oLKSHiLL — By-pass Road -- The War- 
wick C C has recommended the construc- 
tion ol a by-pass road at ('oleshill, sub- 
ject to the M T making a grant ol bo 
per cent towards the estimated cost ot 
£ >50,000 

Durham -Roads - The Durham C C. 
report that the M.T. have inadi* grants 
ol 85 per cent towards the cost (»t widen 
mg the (‘otitham Munderville-Darlingtfiii 
s(‘ction of the Great North Road, esti- 
mated at /4b, 124, and of w'orks on the 
Rushy ford Road section estimated at 
/b8,2 23 


CARDBOARD TUBES 
inserted in 
Concrete Floors 

enable plant and machinery to 
be fixed easily and economically. 

Cardboard Tubes specially mac^e for this 
purpose can be obtained in all sizes 

FROM 

THE CIRCULAR BOX CO., LTD., 

HIGH ST., WANDSWORTH, S.W.18. 

Td. : Putney 2708. 
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Kastbournl - Bathing Pool lU — Ihc 
Corporation is conbidtring a scheme l(jr 
the development of Kedoubt, indnding 
the construction of a bathing pool ( sti 
mated to cost ooo 

Last Barnm - "linage Disposal - If 
is announced that airaiigt inents are now 
being completed for the construction of 
sewage disposal works at liast Barnet 
sewage farm at Brunswick Park Ihe 
total cost of the complete scheme is esti 
mated at 135,000 

Bnniskili>n Swimming Bath — riit 
U D C IS considering a proposil to eon 
struct a swimming bath 

HrRTFORDSHiKh Road — the C ( 
proposes to widen the main road between 
Hockerill and Stanstead at Bishop s btort 
ford, at an estimated cost of / 11,816 
Hodnlt — Water Supply I he Market 

Drayton R D (. is to appl> foi sanction 
to borrow for a watei supply for 

flodnet village 

iLKLf-v — Bathing Pool — Ihe U D C is 
to apply for a loan of 000 to construct 
a bat lung pool 

Lambourn - Water Supply — Ihe 
tlungerford R D C is to prepare a scheme 



for a water supply for Banibourn and dis- 
trict at an estimated cost of ^£2 1,304 
Lancashiri - By pass Road — Sanc- 

tion has now been given by the M T for 
the completion of the by pass road be 
tween Pieston ind Blackpool 

I^ANCrFORD Sen age Disposal — It is 
proposed to construct joint sewage dis 
posal works for the parishes of Langford 
bhefford Henlow and Clifton at an csti 
mate d cost of ^^60 000 

I i icLSTi R — Abattoir The 1 C is 
considering the construction of an abat- 
toir 


THE 

Lightweight Portable Compressor Plant 

HAS EXCLUSIVE FEATURES DEMANDING YOUR CONSIDERATION. 


ALL SIZES 
PETROL OR 
DIESEL ENGINE 
DRIVEN AS 
REQUIRED. 



i 

DELIVERED 
CAPACITIES 
66, 100, 126, 
170, 265 and 
340 c. ft. per min. 


The above Illustrates 100 cu. ft. per min. Plant (frae air delivered). 
Operates 2 to 3 Road Breakers. Weight complete, 22 cwts. 


BROOM & WADE, Ltd., HIGH WYCOMBE 


558 





SepUmber, 1933* 
^7^ 



CONCRETE 


&>^ON?TRUCTIONAL ENCiNEERf?>JC ^ 



PLANT AND FITTINGS. 





I THE 

WINNEC; 

srip 

(Patent pending No 133N/33) 

DISCHARGES CONCRETE 
FROM THE BOTTOM <fi 
ELIMINATES TIPPING 

Til. “WINNER" SKIP (P«Mnt p«ncllni 
No 13314/33) diichargea concrete in a 
uniform mixture without tegrentlon of 
macerlala from the bottom, and elltnin- 
atea tipping No alteAitions are required 
to the crane, and no chains or * dead 
lines" to ad)ust by the Crane driver 
Hang the skip on in the ordinary way, 
and place the cotter In the spindle at 
the leading station, and withdraw It at 
the discharging point. 

Send fbr fSf pirticulars from the sole makers * 

DAVIES &Cc. 

ABBROAVENHY 



Secure Andion^ 

Concrete ^ 

w 

Hnlt Hanger 
'iOikei 


W HERE concrete is 
later to have machin- 
ery or other equipment fixed 
It IS botli logical and eco- 
nomical to make provision 
for finiig before the con- 
crete is poured. 

Kigifiv'' Fittings art 
designed to facilitate the 
equipment of concrete build 
mgs They eliminate cut 
ting and dowclling of new 
concrete and gi\ e a pt rfe rtl\ 
Tigid anchoi age 


20,000 Bolt Hanger SockeU, 
5,()00 ft. run of Slotted Inierts 
used on the new 
BOOTS' FACTORY 
NOTTINGHAM 


i!i 






* Rigifix 
'^lotted 
Insert 


'Rigifbc 

BOLT HANGER SOCKETS 

Soundly designed, accurately and strongly 
made Standard Whitworth threads 
Prompt delivery from stock. 

Write for Illustrated Booklet. 

HUNTLEY & SPARKS Ltd. 

DC BURQH ROAD, SOUTH WIMBLEDON, 
LONDON, 8.W.10 
Phone Ltberiy 2446 (2 hnes) 
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PORTLAND CEMENT 
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WHEN HIGH EARLY STRENGTH 
CONCRETE WAS CALLED FOR 

on fhe 

UPPER YANGTSZE 









From All quarters of iho globe reports ere received of work of en unusual 
on which “ Ferrocrete " has been used Here Is one from China \ 

In order to make a deep mid-stream channel af K'unglingt’an on fhe Upper Yangfsi^ 
It was found necessary to remove considerable rock formations which were only partly 
exposed at dead low water level It was decided last winteri therefore, to bulk 
reinforced concrete platforms on fhe rocks In the form of " ships,* rising to a height o1 
1 1 ft. above local zero level For this purpose, * Ferrocrete* rapid-hardening Portland 
Cement was specified because a saving of time was so imporfanf in view of a possible 
early rise in the wafer level Actually, shot firing was carried out inside the * ships * 
Within 4 days of pouring the concrete Although subject to such violent treatment, the 
concrete showed no sign of cracking and the shafts ware successfully sunk 
One shaft had to be lined with * Ferrocrete * to lessen the flow of wafer through the 
fissures in the rock 

The charges were finally laid, fhe rocks demolished and a new low wafer channel for 
steamers created. 

Concrete made with ‘'Ferrocrete* is as hard and as strong In fouf days as eoncrata 
made with ordinary Portland Cement is In four weeks. 

THE CEMENT MARKETIN'G COMPANY LIMITED 
Selling Organisation of ^ 

The Associated Portland Cement M a n u f a c tu re rs Limited, 
The British Portland Cement Manufacturers timifed, 
Portland House, Tothiti Street, London, S W«t. 
Telegrams Portland, Pari, London. Telephone. Whitehall 233S# 

THE RAPID. HARDENINO* PORTLAND CEMENT 
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«« ESTIMATING & COSJ KEEPING 
FOR CONCRETE STRUCTURES** 

By A E WYNN. BSc. AMAmSocGE 

The latest and most practical book on 
Estimating and Cost Keeping 


Jf Mr Wynn h is had an cxton^iit txptn 
Ihce of rtinfurced concrete constiuction 
poth in Lngidnd and the United States 
and after close study of pricticalh tvcr\ 
method of estimating ind cost keeping 
now in use he has devised and adopted for 
his own business a system that is partu u 
* larly suitable for concrete and reinforced 
concrete constructors and which is also 
largely applicable to gentral contracting 
and building businesses 
If The volume consists of 272 pages with 
92 illustrations and 2 folders Illustra 
tions are given of all the xorms required 


ind di iwings are included \\h( rc lu ccssaiy 
to show how tilt (piintitus are tiktn oil 
lypietl complete tstimifcs iic given for 
a factorv building i dam ind a bridge 
teiidend lor uid ticctcd bv the author 
^ Ihe s\sttm his the advintago of ex 
tremc simplicity and ensures the achieve 
ment with i minimum of elfort of the 
accuncy in estimating that is essential 
for suceessful contracting lh( book is 
written throughout in readily understand 
able language — it is 1 practical work 
written by a practicil man for practical 
readei s 


Price 15 /- ; by post 15/6 

From 

CONCRETE PUBUCAHONS, Ui., 20 Dartmoatk St., Wettmiuter, London, S.W.1 
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PROSPECTIVE NEW CONCRETE WORK IC ONCRCTE 


M\tlock — Bathing Pool — The U D ( 
proposes to construct a bathing pool 

Morfcambi —Senerage -IheTC has 
decided to adopt a new sewerage scheme 
which together with impro\cments to the 
existing works is estimated to cost 
£200 000 

Niwiownurida ^euerage 1 ht 
Hillsborough RD( is to apply for a 
loan of £6 0^0 for thi Newtownbred i 
sewerage scheme 

Norton Pumping Stations etc — Iht 
U D C IS considering a proposal to eon 
struct three pumping stations at an csti 
mated cost ot £2i) i 50 and a joint sewer 
age scheme lor Malton and Norton 

Pen/anci Bathing Pool — The 1 ( 

IS to proceed with the construelion ot i 
bathing pool at an estimated (ost ot 
^14 000 

PiTi^RBOROUGH —Swimming Bath eU 
-The J C IS to submit to the M fl i 
scheme for the construction of a swim 
ming bath and tht trection of a bus 
station estimated to cost ;^i4 ()go 

PoRTOBEiio Piev etc -It IS reported 
that a company is being formed to erect 
<i pier and espl mack at Portobello 1 dm 
burgh 

PuLBORoe GH Bridge 1 he Worthing 
M C IS considering a proposal to construct 
a reinforced concrete bridge over the rivti 
Arun at Pulborough at an estimated cost 
of 000 



StMl shutterinf, concr«C« placing plant, 
mixara, road forms, road surfacars, batcher 
plants, central mixing plant, aggregate 
weighing equipment, bulk cement plant, 
adjustable shores and excavators 

Send foi Catalogue 

BLAW-KNOX, Ltd.,N«w Oxford 
Houm, Hart St., Holborn, W.C.1 


t 



The Bnti h R inforced C nrrcit tngme r 
ing Co It! Hetd Office Stafford 


Sol WAS I IRIH Canal I hi C ai 
lisle ( H ( propose s to construct 1 
I anal joining Solw hirth with thi 
J vne 

Stlvi \ v( 1 Summings Bath —Flu 
IM) ( has applied for smction to borrow 
/2 500 for the construe tion ot an open 
an swimming bath 

SioNi Slumming Bath IheUDC 
proposes to construct a swimming bath 
it an ( stimati d cost of / r 700 
Stoni hw I n S iimmtng Pool Ihc 
I C IS to proceed with the construction 
ot I swimming pool at an estimated cost 
of /5 500 

I RALE) Concrete I laduct the Hai 
hour Board propose s to construct a c on 
Crete viaduct at 1 tint port subject to a 
grant Ixiing obtained towaids the tsti 
mated cost of £^^ 000 

Tritlington — P'oad l^orhs — Ihc 
Northumberland C C has decided subjec^ 
to a grant to proceed with work on 
Great Ne>rth Road betwien Iritlir 
and J cllon at an estimated cos 

0 *‘) 933 

WaU RI 00 WITH S) Al ORTH Swifh ^ 

ming Bath I he V F) C is proposing the 
ccmstruction of a swimming bath 

WoKc F s n K — F lood Prevention — Fhc 
River Severn Catchment Board proposes 
to construct flood prevention works in the 
lower reaches of the river Severn 

Workington — Swimming Baths - ihi 

1 ( pi eposes to construct swimming 
baths 

YiFWSLr\ - Bathing Pool -The West 
Drayton U D C has applied for sanction 
to borrow £2 800 for the construction ot 
an open-air bathing pool 


- Ihc 
►ubjec^ 

<al H 
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TI^ICCSAL 

- . .. 


WATERPROOFING OF PORTLAND CEMENT 
BY CHEMICAL DENSIFICATION 

IS OBTAINED BY ADDING 

TRICOSAL 

TO THE GAUGING WATER 

By using the various “Tricosal*’ 
mediums to our instructions you 
ensure the follow^mg definite 
results in all your cement work : 

Permanent Waterproofing — 
Extremely hard and dense 
concrete — Absolute freedom 
from dusting and crazing— 
Perfect adhesion of cement 
to any surface. 

TRICOSAL IS NOT AN ADDITION TO CEMENT. 

The cement undergoes a permanent physical change when 
mixed with these mediums -all the free lime in the cement 
IS absorbed and the Tricosal itself entirely disappears. 

YOU CAN PAINT ON TRICOSAL CEMENT IN 48 HOURS. 

Let us tell you how Tricosal can be used in your 
cement work and save many times its cost. There are 
Tricosal mediums for all cement problems. 

A. A. BYRD & CO., 
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HOBMOOR ROAD SCHOOL. BIRMINGHAM. 

Architect to t/te Birmingham Education Committee : Herbert T. Buckland. f.r.x.b^a. 
General Contractors . . B. Whitehou.se <& Sons, Ltd., Edgdaston'. 



A new departure in 
Elementary School Construction 

E conomy in cost being essential, reinforced concrete has been employed 
here to an extent unnsual in this type of building, with eminently 
successful results. 

The construction consists of a rcinfowed concrete frame throughout, witbl 
reinforced concrete strip footings instead of ordinary brick footings, to redu^fl 
brickwork as much as possible. Frewern hollow blocks were used 
internal and partition walls and for the greater part of the external wM** ^ 
In the building itself the exposed faces of all beams and columns are ''v 
they were left from the centering, the only treatment being rubbing down?® 
The architraves, which form a feature, arc also in reinforced concrete, cast 
in situ, with a facing of coloured concrete in warm brick-red. The flat roof, 
floors and landings are in timber. 

We illustrate a general view from the playground, with the classrooms and 
cloakrooms leading from the central Assembly Hall. The administrative 
block, the only two-storey portion of the building, containing the head- . 
master’s room and staff rooms, is also in reinforced concrete. The school' 
gives a delightful impression of airy freshness arid light, and is an excellent ■ 
example of the great value of reinforced concrete in the attainment of a 
pleasing and efficient structure at a most economical cost. 

Work was started in August^ 1982, and the school opened in May, 190a., ^ 

R^lnforc^d Concrwtm Enginmetrt : — ** 

The trussed concrete steel Co. lTd^ 

22 Craniey Gardens, South Kensington, London, ;:S.W.' 
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UNTOUCHED PHOTOGRAPH 

OF EXCAVATED FRANKI PILE 



This illustration of a dug-out Franki pile shows at a glance some of its advantages 
over other forms of piling. Note particularly the massive club foot formed by 
compressing the surrounding earth until absolute resistance is achieved ; note 
the rough irregular surface of the pile, giving maximum skin friction throughout 
its entire length, and the great diameter of the column caused by forcing com- 
pressed concrete out beyond the diameter of the piling tube. 

These are three of the 17 reasons given in the Franki Catalogue why Franki piles 
can be driven rapidly and economically, and yet carry much greater working loads 
—from 80 to 110 tons per pile. 

WriU ter parUcnlart to: 

PRAftKI COMPRRS$ED PILE CO., LTD., 

WellliiEtoii Buildings, Tht Ctmnd^ Liverpool, 2 

SeeUitreOfMla WieSMT MMto,Ytfttoirfett.,keiitfeii.t.W.f 

Nertk-Ctotere : ItoiHrt 0. Temm. RyS# Avsms. Hell. 
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S.S. ARMISTICE. 

LENGTH 20S FT . WIDTH 32 FT . DRAFT IS FT 6 INS , DEAD WEIGHT CAPACITY IJSO TONS 

SPEED 7i KNOTS 

Designers i G Mouchel & Partners Ltd , 38 Victoria Street Westminster 


A UNIQUE APPLICATION OF 
FERRO-CONCRETE CONSTRUCTION 

THE YORKSHIRE HENNEBIQUE CONTRACTING CO., LTD. 


LEEDS - BOSTON - DUNDEE - LONDON 

ESTABLISHBD IN INN 



WASHED 

BALLAST, SAND, SHINGLE & 

Crushed Aggregate for Reinforced Concrete. 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 
Quotatioiis on ApplicotioiL 
TeUpbooMt Pa4iduictOQ 4200 
*. 4201 

„ AmbMMdor 2370 


WILLIAM BOYER & SONS, LTD. 

Sand and Ballast Speaaltsts^ ^ 

mONGATE WHARF, 
PADDINGTON BASIN. W. 

MEMBERS OF B.S.dA.T.A. 
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REINFORCED CONCRETE 
CONSTRUCTION. 




CONSIDERE 


REINFORCED CONCRETE DESIGN 



BRIDGE OVER RIVER THAMES AT TWICKENHAM. 


smSI^LONDON CONSIDERE CONSTRUCTIONS Ltd- 

Tet^hont.-^ 10 \J:^t Ca j. C \T/ I 

3035 VICrORlA. 


72 Victoria Street, S.W.I. 







EXpameT — =— 

EXPANDED M^ TAL 

Bntish Steel - BriUsh Labour ReinfOrCCment 

for Concrete 


■ The Expanding Process in the Manu- 
facture of “ Expamet " Expanded Steel 
increases tensile strength 

■ '' Expamet " can be stressed up to 
20,000 lbs per square inch with a Factor 
of Safety of 4 

■ The Meshes “ Key ” into each other 
where sheets overlap . thus the reinforce' 
ment may be made absolutely continuous 
for large areas of concrete work 

■ The rectangular strands provide the 
maximum of surface area for the adhesion 
of concrete 


SAMPLES. PRICES AND FULL 
PARTICULARS ON APPLICATION 



TAR TANKS. WANDSWORTH for Messrs CROW. CATCHPOLE & Co , Ltd , 
London 


Reinforcement designed and supplied b/ — 

The Expanded Metal Co , Ltd London & West Hartlepool 


The Expanded Metal Company, Ltd., 

Patentees and Manufacturers of Expanded Metal. Engineers for BuPWOO'd HoUSe* 

all forms of Reinforced Concrete and Fire-resistant Construction. CaxtOR StfCCt, 

ESTABLISHED OYER 40 YEARS Lofldon, S.W.1 







j REINFORCED CONCRETE 

CONSTRUCTION. 


CHRISTIANI & NIELSEN 

LIMITED 



Jetty at Deptford. 

Piers Wharves 

1 

Warehouses Silos 

Docks 

Water Towers 

Foundations, etc. 

Swinuning Baths 

ROMNEY HOUSE, 

MARSHAM STREET, 

WESTMINSTER, 

U)NDO\, S.W.I. 
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Engineer Mr A. E. Scott Murray. 

Designers Messrs British Reinforced Concrete Engineering Co , Ltd. 

Concrete Sludge 

Digester Tanks 

We illustrate above part of a contract carried out by us In reinforced 
concrete at the Sewerage Works, Dartford. This contract included 
the construction of 3 reinforced concrete sludge tanks 85 ft. diameter 
and 29'ft. deep arranged in a clover-leaf formation, Boiler house. 
Power station. Booster station, and foundations for the Gasholder 
and purification plant. 

A. JACKAMAN 

& SON, LTD. 

Specialists in 
reinforced concrete 
construction 

MACKENZIE STREET SLOUGH 
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CEMENT SILOS, KETTON 

Messrs PARRY & ELMQUIST Ltd Consulting Engineers 


DESIGNED AND CONSTRUCTED BY 



HOLST & CO 


1 VICTORIA STREET, LONDON, S.W.1 


10 PARK SQUARE LEEDS 
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MULTIPLE COLUMN 


The Advantages of the ''MULTIPLE'' Column 


1. Full continuity of all beams 

2. Maximum column load per unit 
area 

3. Economy in beams & increased 
headroom 

4. Economy in size & dead weight 
of pillars & saving of floor space 

5. Saving in materials 

6. High speed of erection 


As specialists in Steel Bar manufacture we maintain a complete and efficient 
Contractors’ Service, which includes bending and fixing reinforcements of all types,, 

We shall also be glad to submit schemes, estimates and working drawings 
embodying the use of the “Multiple” Column, and for every type of reinforced 
concrete structure at home or abroad. 






January 10^5 



Made possible the 
erection of this 
building on an 
awkward site 




We illustrate above Shropshire 
House London for which “ Mul- 
tiple columns were used The 
awkward site of this structure in- 
volved many difficulties in the design 
as there is a roadway entrance on 
one side where the piojeciion of the 
columns was restr cted to 9 in and 
only three columns could be used 
Reinforced concrete or steel columns 
of conventional design 15 ft high 
would considerably exceed the maxi- 
mum permissible width of 9 in , and 
the problem was solved by using 
" Multiple ” columns 


McCALL 6 CO. 

(SHEFFIELD) LTD. 

EMPLEBOROUGH, SHEFFIELD. Telephone : Rotherham 960. 
ondoti Office : 16 Great George St., S.W.I. Telephone Whitehall 9382 
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REINFORCED CONCRETE 
TRANSIT SHED 
AT SUNDERLAND 

Engineer: Mr. W. H. S. Tripp, M.lnst.C.E. 

o 


STEWART & PARTNERS, L" 


PUBLIC WORKS CONTRACTORS 


DUBLIN 


xUl 


BELFAST 


LONDON 

105 Baker Street, W.1 
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Head Office and Works STAFFORD 
London Offices- KINGS BUILDINGS 
SMITH SQUARE, WESTMINSTER 
LONDON, S.W 1 



Branch Offices BRISTOL « LEEDS 
LEICESTER ♦ MANCHESTER 
NE WCA STLE ♦ CARDIFF ♦ GLASGOW 
DUBLIN ♦ BELFAST 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD. 
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IFRN BRIDGE tOR TUB SAI OP COUNTY COUN< II 

W, 11. BUriER. ESQ. BNGINFBR \NI> SIRVBIOR 


SP\N *>0 II B I 


THE HEINFORCED 


;rete 


CONSTRUCTION C<k Utd. 

CIVIL ENGINEERING CONTRACTORS 
REINFORCED CONCRETE SPECIALISTS 

OVER 30 YEARS’ EXPERIENCE 


OLD TRAFFORD 


MANCHESTER 


XV 
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HAMPTON COURT BRIDGE. 


Engineer Mr W P Robinson M Inst C £ Engineer of the Surrey County Council 
Architect Sir Edwi i L ityens R A Reinforced Concrete Engineers L G Mouchel & Partners Ltd 


SOME OTHEK CONTRACTS IN HAND OR RECENTLY COMPLETED 

CHELSEA BRIDGE. 

Engineers Rendel Palmer & Tritton Architect to the L C C G lopham Forrest F R I B A 

THE EMPIRE SWIMMING POOL AND SPORTS ARENA, WEMBLEY. 

Engineer Sir E Owen Williams K B E 

CHIPSTEAD RESERVOIR AND SUTTON WATER TOWER. 

G T Derry Engineer and Manager of the Sutton District Water Company 
Reinforced Concrete Engineers L G Mouchel & Partners, Ltd 

HEADLEY RESERVOIRS. 

A E Cornewall Walker M Inst C E Managing Director and Engineer of the East Surrey Water Company 
Reinforced Concrete Engineers L G Mouchel & Partners Ltd 


HOLLOWAY BROTHERS 

(LONDON) LIMITED 


XVI 


MILLBANK, LONDON, S.W.I 
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WATER 

TOWER 


FOR 

BIGGLESWADE WATER 
BOARD. 


T. A. STANIFORTH, 
A.I.WATER E., 

WATERWORKS ENGINEER 



PETER LIND & CO. LTD. 

2 CENTRAL BUILDINGS, WESTMINSTER. S.W.1 

TELEPHONE TELEGRAMS 

WHITEHALL 3746 (4 LINES; INNELOCLIN, PHONE, LONDON 
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Engineer — F N RENDELL-BAKER, Esq. 

Consu/tants— Messrs L. G MOUCHEL & PARTNERS, Ltd. 

CONCRETE COOLING TOWER 

195 feet High 150 feet Diameter 

Under Construction by 

CONCRETE PILING LI!: 

Specialists in All Types of 
Reinforced Concrete 

LONDON ; BELFAST : 

28 Victoria Street 133 Royal Avenue 


WORKS : 

River Road, Barking 



REINFORCED CONCRETE WHARF, 1,400 FEET LONG, FOR THE 
WANDSWORTH AND DISTRICT GAS COMPANY. 

Mr <: M Croj-t M I MtcH K Chiek Enginker Mr R strofr m Inst C E . Con&uut ing Engineer 


AN EXAMPLE OF THE MOST EFFICIENT 
AND ECONOMICAL TYPE OF WHARF. 


CONSTRUCTED BY 

A. E. FROST 

21 EWART GROVE 
LONDON . . . N.22 

TELEPHONE: BOWES PARK 2231 


ESTIMATES AND SCHEMES FREE OF COST 




Piled Foundations for Lever House Victoria Embankment London E C 
Architects Sir John Burnet & Partners and Mr J Lomax Simpson 
Consulting Engineers Sir Douglas Fox & Partners 
General Contractors Messrs Holland & Hannen and Cubitts Ltd 

Piling problems of any type can be solved 

by the use of one of our four special systems 


1. Taper Shell Piles. 

2. New Express Piles. 


3. Francois Bored Piles. 

4. Francois Cementation Piles. 


CONSOLIDATION by the latest methods of CEMENTATION. 
SILICATIZATION, PETRIFICATION. Etc. 

Plant and Engineering services immediately available. 

THE FRANCOIS CEMENTATION COMPANY LIMITED, 

Head Office : BENTLEY WORKS. DONCASTER. 

Westminster Office: 39 VICTORIA STREET, LONDON. S.W.1 





January 1955 



CONCRETE 

AND 

CONSTRUCTIONAL ENGINEERING 





f(inuin\ 



Reinforced Gunite Lining for Coal Bunkers 
at Tir John North Power Station. 

Other bunker lining contracts include New Fulham 
Power Station (as sub-contractors to Messrs Higgs & 
Hill, Ltd ) and Hackney Power Station 


Schemes and Estimate 


THE CONCRETE 

lOO VICTORfA STREET, 






Engineer Mr J E Blunddl M ' jst C E M Inst Gas E 


I Reinforced concrete structures reconditioned with 

I Gunite for City of Carlisle Gas Works. 

Gunite contracts carried out by us include 
LINING OF TUNNELS. AQUEDUCTS. AND CAST 
IRON TUNNELS LINING. WATERPROOFING. Ar>ID 
REPAIR OF RESERVOIRS. WATER TANKS & TOWERS 
REINFORCED LININGS TO STEEL BUNKERS. HOPPERS 
AND CHIMNEYS RECONDITIONING OF CONCRETE 
JETTIES. SEA WALLS. PIERS AND BRIDGES 
ENCASEMENT OF STEELWORK AND TIMBER PILES 


Fully illustrated handbook — GUNITE — sent on request. 


without obligation. 


OOFING CO. L" 

WESTMINSTER, S.W.I. 
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The floor that 
is reinforced 
both ways to 
reduce its weight, to double 
its strength, and togiveamore 
uniform distribution of loads. 

- PLUS — 

AN ATTRACTIVE COFFERED OR PANEL EFFECT OF THE SOFFITS, which need very little after 
treatment The only treatment given to the ceilings of the block of luxury flats illustrated 
above was a coat of aluminium paint 

Architects and Engineers interested in efficient and economical planning of fjoors are invited to 
send to us for full particulars of the ECONOMIC FLOOR 

ECONOMIC FEOOR CO., ETO. 

202 FAZELEY ST., BIRMINGHAM. 119 VICTORIA ST., V/ESTMINSTER, S.W.1. 
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REINFORCED CONCRETE 
CONSTRUCTION. 



WILLIAM 


MOSS 

& SONS, LTD. 


CONTRACTORS FOR 
PUBLIC WORKS 
AND BUILDINGS 


.1' 


5* I 


Contractors for the reinforced 
concrete reservoir constructed 
at Cramptons Road, Sevenoaks, 
for the Sevenoaks Waterworks 
Co. A description of this con- 
tract IS contained in this issue. 
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LOUGHBOROUGH 

QUEENS ROAD 
TtltphcM: L'UtO. 77/. 


LONDON LIVERPOOL 

NORTH CIRCULAR ROAD, N.W.2 ROSCOE STREET 

r<l 4 >/iMi«: ClADSTONE 424a. Tmlfhm: HOYAL 1041. 
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Consuls 


For Gunite and 
Cementation Work 
& 

Coloured Gunite 
Renderings 

Consult us on all problems relating to the repair and 
waterproofing of engineering structures Illustrated 
literature supplied on request 


WHITI 






^ ro., LTD. 


Contractors to H M Covernment Belfist Harbour ComTiissfoners Burpley Corporation Gas Depart- 
ment City of Leeds Electr city Department Manchester Ship Canal Co The Mersey Tunnel Wake 
field Gaslight Co Earby U D C Water Department And numerous industrial Undertakings 

1 TITHEBARN STREET, LIVERPOOL. 1. 

Telephone Bank 4883 
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Reason for the popularity of 

SIDE GROOVE 

IS not far to seek Engineers and Contractors who require the best 
equipment look for qualities demonstrat*^d by practice in preference 
to theoretical claims Having used Side Groove once, they use it 
again, and this they can easily do, because it possesses just the 
required features for repeated use 

Its fine driving performance is again shown on trench work done 
by Messrs Howard Farrow Ltd in connection with the West 
Middlesex Main Drainage Sc heme Here the same piling i^- used 
time and time again 


Write for Particulars 
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BRIDGE. RHYDSARN. for the MERIONETH COUNTY COUNCIL 


County Surveyor 
Contractors 


Mr H E Davies, M I M & Cy E 
Messrs Davis Bros , Barmouth 


Reinforced concrete arch and spandrel walls, 
faced with local stone and with parapets of 
solid masonry. 

Skew span, 44ft. 6 in. Width between parapets, 30 ft. 

ONE OF THE VERY LARGE NUMBER OF BRIDGES FOR WHICH 
WE HAVE PREPARED THE REINFORCED CONCRETE DETAILS 
A COPY OF OUR BOOKLET, “SOME TYPICAL BRIDGES." MAY 
BE HAD FREE ON REQUEST 


INDENTED BAR & 

CONCRETE ENGINEERING 


LTD. 


Vincent House, Vincent Square, Westminster, S.W.1 

Telegrams Patinbar, Sowesc, London " Telephone Victoria 1642 (2 lines) 

FULLY QUALIFIED DISTRICT ENGINEERS IN ALL PARTS OF THE COUNTRY. 
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SNOWCRETE 
COLORCRETE 
CULLAMIX 
MEDUSA COMPOUND 

RETARDO 


G. & T. EARLE, LTD., HULL. 
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An Association which embraces in its membership 
engineer^, contractors and manufacturers of repute 
who work in reinforced concrete, and desire by 
upholding a high standard of excellence to main- 
tain it in the leading position to which it has 
advanced among the materials of construction 


9 1 PETTY FRANCE 

LONDON, SW1 


1 hj Space has been placed at the dt ^posal of the Assoaatwn by 

LAFARGE ALUMINOUS CEMENT CO., LTD. 

296-302 HIGH HOLBORN, LONDON, W C 1 







GUNTHORPE BRIDGE. NOTTS 

400 feet LONG 40 feet WIDE 

Reinforced concrete 
construction by 

PLIRDIK Ll MSDErv 
& CO., LTD. 

^ Expert superviMoii and 
accuracy in steel fixing 

Superior finish and 
rapidity of conslruction 

Illustrated descriptions of important contracts carried out by us 
are given in a 65-page booklet sent on request 

25 OXFORD STREET, NEWCASTLE - ON - TYNE 




fanuaY\ 



(,UNITF I IMNC.S 
ANI> PIl INC. 



CONCRETE 

k\ AND 

' CON^RUCTIONAL ENGINEERING a 

— .---T. — - - ^ 




We illusirite here gunite bunker linings carried out by us for Imperial 
Chemical Industries Ltd We invite inquiries for gunite work of every 
description and shall be glad to submit estimates without obligation 


GUNITE 

LININGS & 
RENDERINGS 

FOR STRUaURES 
OF EVERY KIND 




FOR PILING AND 
UNDERPINNING 

CONSIDER 


I n c 

F 


pjiisniiK nunc ! F/Rsr 

Write for Illustrated Brochure and Details to 


INEUMATIC 

COMPANY LIMITED 


P 


ILING 

PRESTON 


PILING, CEMENTATION & UNDERPINNING SPECIALISTS 


Sole Licensees of The Pressure PhOHC 2679 # Wife PRESUKPILE PHONE PRESTON. 

Piling Co Ltd 119 Victoria 

North of England Scotland and 6 WINCKLEY SQUARE, PRESTON. 

Northern Ireland 

D.P.S. ■■ 
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THE LARGEST PILING ORGANISATION 
IN THE KINGDOM 


ViBRo Piles. 

The premier cast in situ system for economy, 
high frictionai and bearing value, speed and 
reliability. 

Prestcore Piles. 

The ideal system of in situ vibrationless 
piling for congested sites, limited headroom, 
and where adjoining property rules out the 
use of driven piles. This system is foolproof 
and ensures a pile of consistent minimurh 
section throughout its length. 



THAMES HOUSE, MILLBANK, LONDON, S.W.1. 


TELEPHONE 


VICTORIA 4282. 


D 
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GRAVING DOCK, WALLSEND-ON-TYNE. 

For Messrs SWAN, HUNTER & WIGHAM RICHARDSON 


Sir Robert McAlpine&Sons 

CIVIL ENGINEERING 
and PUBLIC WORKS 
CONTRACTORS 

HEAD OFFICE 

SO PALL MALL LONDON, S.W.i. 


BRANCHES ■ 

CLYDEBANK LIVERPOOL NEWCASTLE 
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THE SIGN 
OF STRENGTH, 
STABILITY, RELIABILITY 
IN CONCRETE 
CONSTRUCTION 

BLUE CIRCLE PORTLAND CEMENT 

SUPPLIED BY 

THE CEMENT MARKETING COMPANY LIMITED 
The selling organisation of 

The Associated Portland Cement Manufacturers Ltd., The British Portland 
Cement Manufacturers Ltd., Portland House, Tothill St., London, S.W.I. 
Telephone Whitehall 2323. Telegrams Portland, Pari, London 
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ROADS 

Electrically welded, BRC Fabric provides the most efficient • thk lonoon •ranch 
means of road reinforcement. The Fabric arrives at the site in molds a stock op 

RRC FABRIC RIADY FOR 

compact rolls or sheets, ready to be laid immediately, with the 

’ IMMIDIATB DISPATCH AT 

minimum of time and trouble. call phonk victoria mi 

THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD. 

*( 

HEAD OFFICE A WORKS I Brtnch Offices • LONDON KINGS BUILDINGS SMITH SQUARE WESTMINSTER. S W 1 
STAFFORD I Bristol lbios lbicistbr manchcstbr. niwcastlb Cardiff Glasgow oublih bblfast 
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Actual Service is best Proof of 
Efficiency 


This Ruberoid Roof was laid on the North Eastern Railway 
Goods Warehouse, New Bridge Street, Newcastle-on-Tyne, 
in 1906. The above photograph was taken in 1933. 

Over a period of 27 years this Ruberoid Roof has remained 
staunch under varying climatic conditions, and has withstood 
the vibration and the fume-laden atmosphere of a densely 
populated industrial area. 

That is convincing tribute to the durability and economical 
service which Ruberoid Roofing renders under all conditions. 
There is a* Ruberoid Specification Roof for every type of 
roof and building. Full details and estimates for work in any 
part of the United Kingdom and Irish Free State on request. 


RUBEROID 16 Lincoln House, High Holborn, LONDON, W.C.I. 


RUBEROID ROOFING 
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STONE COURT 

WASHED AND GRADED BALLAST 
AND SHARP WASHED PIT SAND 
ARE IDEAL CONCRETE AGGREGATES 


Delivery — 

Guaranteed delivery in any quan- 
tity to customers’ requirements. 
There is no delay on the site when 
Stone Court materials are used. 

By Road — 

From our pits at Greenhithe and 
Swanscombe (Kent) and Hatton 
(Middlesex) in up-to-date tipping 
lorries. 

By Rail- 

From our own sidings on the 
Southern Railway at Dartford (Kent). 

By Water- 

From our own deep water quay on 
the River Thames at Greenhithe by 
direct loading into barges or vessels. 

OUTPUT— 

6,000 TONS A WEEK 



Stone Court 

aggregates are washed, 
crushed and graded by the 
most up-to-date plant. 
They are hard and cubical, 
and make the best aggre- 
gate for mass or reinforced 
concrete. 

Standard G rad ings. 
Pit Ballast — 2 in down, | In 
down. I in down, and m. 
down. 

Washed Sand — in. & 
down Other gradings are sup- 
plied CO specification 


THE STONE COURT 
BALLAST CO. LTD. 

20 DARTMOUTH STREET, S.W. I . 


TELEPHONE WHITEHALL 5633 
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MOULD OIL 
AND MACHINERY. 



>C£ 


CONCRETE 
ELEVATING 
PLANTS 

CONVERTIBLE TO 

PLATFORM HOIST 

IN 5 MINUTES 

MEANS HOISTING AT 


LOWEST COST ” 



MORE SPEED IN CONSTRUCTION. 


MODELS 

i, and I cubic yard capacity 
5 CWT. TO 50 CWT. LIFTS. 
" THEY ARE ALL HIGH SPEED." 


A.C.E. MACHINERY LTD 

PORDEN RD., BRIXTON, LONDON, S.W.2 

Telephone : Brlx. 3194/5/6 
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BRAND CEMENT 


BECAUSE IT SIGNIFIES 
# 1. Personal Supervision over 
manufacture at our only v^orks. 
#2. 60 years' Experience in 

Cement Manufacture. 


2 Brandt only 

No. I “ Cock " 

Brtnd. 

Nelson's Rapid 

Hardener. 


• 3. Every modern method has 
been used to improve quality 
and give you unvarying quality. 

• 4. That is why critical Archi- 
tects, Engineers, and Clerks 
of Works call for «Cock»* 
Brand Cement. 


Other Products 
Patent Selenitic 

Cement. 
Blue LIm Lime 
(from the Lower 
Lias Formation). 


CHAS. NELSON & CO., LTD., 

NELSON'S CEMENT WORKS, 
STOCKTON. Nr. RUGBY. 
’Phone : Southern 5. 

'Grams ; 

Nelson, Stockton, Warwickshire. 


WE HAD 



EENNEDY 

KENNEDY 

KENNEDY 

BAR 

BENDERS 

WEST 

DRAYTON 
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A 
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specify 

SUPER CEMENT 
SUBMARINE BRAND 

An English Invention. 

SUPER CEMENT LTD, 

10 upper Woburn Place, London, W.C.1 

Telephone - EUSTON 1800 
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WHEN ORDERINC- 



SPECIFY 


THE TUNNEL PORTLAND CEMENT CO, LTD. 

VICTORIA STATION HOUSE, LONDON, S.W.I. 

WORKS : WEST THURROCK, ESSEX TEUPHONE : VICTORIA 9*88 
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THE 

“JOHN BULL” 
CONCRETE BREAKER 

NEW - B A L ” TYPE 

INCREASED :~ 

PENETRATION, RELIABILITY, LIFE. 

REDUCED :~ 

VIBRATION, NOISE AND WEAR. 

THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 

★ ★ ★ 

FOR FULL PARTICULARS AND PAMPHLET. No 119C. 
MENTION THIS JOURNAL AND WRITE TO - 

REAVELL & CO., LTD. 

RANELAGH WORKS. IPSWICH. 


TELEGRAMS “REAVELL. IPSWICH” 


TELEPHONE 2124 


^#111 WATERTIGHT- 

W U LwAIM I I ll WEATHERPROOF 

ROOFS THAT LAST'/\.f^' -and 


Vulcanite Hat Roof ng is the perfect 
covering for Flat Roofs Its six 

sturdy layers successfully thstand 

the onslaughts of the weather in 
definitely and requ rc no attent on 
whatsoever Vulcanite Flat Roofing 
IS not affected adversely by expan 
Sion or contraction settlement or 
climatic conditions but will give 
many years of satisfactory service 
When f nished with sand and gravel 
Car macadam or concrete it is fire 
resisting to a very high degree and 
tends to keep the temperature in 
rooms beneath equable On re 
ceipt of a postcard we will be 
pleased to send full particulars and 
an illustrated catalogue 


SAFE FOR YEARS . 



Shops and Flats burnt Oak Land w tfi roofs covered with Vulcanite Flat Roofing 
General Contractors JOHN LAING & SON. LTD LONDON N W 7 


■■ JR I LONDON 96a Peckham Road S E IS 

W I E mm I <^i-ASGOW IIS? Gallowgate El 

WIGAN Trident Works Seven Stars 

FLAT ROOFING CONTRACTORS BELFAST Stranmillis [Bridge 
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In 1935 


DESIGN FOR BRIGHTNESS 

1 j)ios])((ts l(»i l‘)n lie (iisfnutK Dcpitssion is <i ’woid 

winch IS h1imII\ lx in<i ciiopixd iiom oui lit nlimt s 

Out (il the pigeon holes tii< t cinniio sthinics lout* sinci uceptcci but still 
he lei in ilx \ me < 

Slums t he most Hfi^i m u ptc st nt it ion ctl c It sol it ion n i lx mo < K ijc d 
to make WIN loi bii^rhl m\ lu dtin homt s 

J his Inc ik iv\ i\ tiom tin It in ^( ns will tmd iK most indmino cxpicssion 
m oiii bmldmj^s then cxttiitns m pnthiilii < m now suoir( st chtii 

liilnt ss md ojinmism Dull ^rexs ind biowns t m c isiK lx ic pined b\ 
bnlh int colours st t oft md enhnutd b\ tit m \\ hdt f n m^s siu h is itt 
lx st obi niit d b\ tlx nst ol 



IL CFMFNl MARKt TING COMPANY I td 
Selling Organisation of 

: A8BOCIATKDPORTLANDCKMKN TMANUP ACTURCRS LTD 
: RRITIfiH PORTLAND CEMENT MANUFACTURERS LTD 
TLAND HOUSE, TOTHILL STREET, LONDON, 8 W I 
rmw Porttmnd Pari London. TaUphona Whn*hall^n\ 

Distnbutors in the North of knglard 
G & T EARLE LID, Wilminj?ton HULL 


‘SNOWCRETE’ 

WHITE PORTLAND CEMENT 

& SNOWCRETE MIXTURES 
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FOR ALL REINFORCED 
CONCRETE WORK-USE 

DRAGON 

BRAND 

PORTLAND CEMENT 

Jy reason of its unusually quick hardening proper- 
ties, Dragon Brand Portland Cement saves time, 
labour and plant on reinforced concrete work. 

It is also very economical to use. All Dragon 
Brand Portland Cement is ground very fine 
and contains a particularly large percentage of 
flour. Always specify Dragon Brand — medium 
or slow setting. 

Also obtainable — Severn and Cotbssus 
Brands. Best Portland Cement, Aberthaw 
Lime — Lump and Ground. 

The 

SOUTH WALES PORTLAND CEMENT & HME 

Co. Ltd., 

PENARTH, SOUTH WALES 

CEMENT WORKS I Penarth. Telephone: Penarth 300 
LIME WORKSi Penarth. Telegrams Cement, Penarth." 
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• Established 1888 

• Capaaty 3,000 Torn Wttkly On Admiralty and War Office Ustt 





WASHED SAND 

FOR THE FIRST COLOURED CONCRETE 
ROAD IN SCOTLAND 


WAS SUPPLIED BY 

SCOTTISH SAND & GRAVEL Co., Ltd. 

[ Jjo concrete roud Icc(llt]^ tonstrucltd il ( numth 
js llu liT^t colound ro»<l m ScotJind IJu w 
s iikI vn is obt iiiK <1 IrfjiTi oin ]>its i1 M tint itid inixtrl 
wjlli thf bnlf roltmrcd iMiunt iistd on tontiut 

it hi- • \er\ ])lc itddisli linisU To the loirj 

f ri^jin* ( rs Aiihitiils Siiiv<\or ontniotors ind 
Hiiild<r> (Oil ukririL, s(|i(nns foi (oiilrut in Si oil tnd 
snonld I onsult ii-' lor •'ind ukI it( iij pin s 

AU oununts s/i, Id h ltd U < r A / v »/ 

McCREATH TAYLOR & CO., LTD. 


30 JAMAICA STREET 


GLASGOW 





ISPEARPOINT 

4\fLOO R CLIPS 

^■1 and di<icnptn i httrature on rogues* 

I ABBEY BUILDING SUPPLIES Co. 

J I line Prop* wf or) 

47 Victoria Street, London, S.W.1. 

# DoT>tlatl Masonty Slot & Anchors^ l:ipcarpoiHt 
I loor AnchorhU Box httlmg’’: for Walh, 

Ceilings and P loots, Ahso Floor (hp^, Abso 
Cedtug Clips, Ihso Shutttring Scrapers, Clemtnts 
ShuiUftng Irons 
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CONCRETE PUMP 


Guaranteed, 

Efficient, 
Economical 
No Breakdowns 


Quality of Pumpec 
Concrete proved b] 
actual tests to bi 
vastly superior tc 
that of ordinary 
concrete. 



A series of informative and interesting Bulletins 
(Nos. 104 to 110 dealing with The Pumpcret 
Concrete Pump) is available and will be sent 
on application to : — 



24 Grosvenor Gardens, LONDON, S.W.1. Telephone: Sloane 7234. 
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CROWN 

Stands for Supreme Quality 

For 80 years Rugby Portland Cement has 
had the reputation of being of the very finest 
quality ; far and away superior to Standard 
specification requirements. That is why 
we chose the word “Crown ” as our trade 

. It stands for Crowning achievement. 

ror urgent work, we have “Crowncrete” 
Rapid Hardening Cement. 

Immediate delivery of these brands, also of 
Kaye s Portland Cement and “ OKayecrete ” 
rapid hardening) by our own fleet of 
lorries from all depots. 



THE RUGBY PORTUND CEMENT CO., LTD., 

Head Office: RUGBY. 
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CONSTRUCriON AND 

WAIERPROOFING , , 



CONCRETE 

AND 
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Rei nforced 
Concrete 
CRANE tRACK 

460 Yards Long 
Maximum Lift 

170 T ONS 

Constructed by us for 

Imperial Chemical 
Industries, Limited, 
Billingham - on -Tees. 

BRIMS 

& CO.. I.TO 

PANOON BUILDINGS 
NEWCASTLE-ON-TYNE 


UNCONDITIONAL 



WATERPROOFING ' 

as at the Croydon Control Tower at 
London Air Port — with 

Sika Compounds solves every 
waterproofing problem m 
Permanent Building material 
and IS GUARANTEED 
We arc at all times pre- 
pared to arrange for one 
of our Engineers to call 
on interested clients 
and give advice 
Consult the 
Concessionaires 

SIKA-FRANCOIS 

» Victoria St , Wa«tmln»t«r, 



'Grams 


'Phone Victoria 9836 
Victoria 9036 London 


(for the British Isles 
with the exertion o 
Lancashire, Cheshin 
and North Wales) 
Branches at Birmingham, Bristol 


Brighton, Cardiff, Doneaiier Dublin Newcastle-on-Tyne & Glasgow 

W. J. HARRIES Ltd., Wtlilngton TI m B fran^ 

(Concessionaires for Lancashire, ^ " 


Cheshire and North Wales) 






Over 20 miles of 

DOVETAIL 

ANCHOR SLOTS 

have been used on the following contracts: 

Ventilation Buildings for Mersey Tunnel ; 
New County Offices at Chichester ; 
Blackburn Philanthropic Assurance Co. ; 
New Administration Offices for de 
Haviland Aircraft Co. ; Faraday House 
International Telephone Exchange. 


FIXING THE 
STONE FACING to 
CONCRETE FOR THE 
NEW STATIONERY 
STORE AT 
Paddington Station 




“CCVETAIL 

SLCT AND ANCt1CI3S 

The safest and most practical and economical method of 
anchoring masonry and brick facings to concrete structures. 
Please apply for samples and New Leaflet, D.2. 


ABBEY BUILDING SUPPLIES CO. 

(ERNEST J. T. ROE, Proprietor) 

47 VICTORIA STREET WESTMINSTER. S.W.I. 

•Phono - Victoria S7 90. 












BOOKS ON CONCRETE 


PUDLISHED BY 

CONCRETE PUBLICATIONS LIMITED 
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WATER TOWERS. 
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' SISAI KRAFT 




JANUARY FEBRUARY MARCH 



What Is your prol€H*tion 
for newly- laid eoiierete 
against rain, wind & frost? 

If It IS the intention of the Contractor conscientiously to look after newly- 
laid concrete during the winter months — and we know it is — then you have 
in “ SISALKRAFT ' a material that fits right into the picture 

Nothing could be simpler than to unroll SISALKRAFT over your work 
and re-roll it for use elsewhere Think of the labour saved Obtainable in 
7 ft widths if desired, the cost is 5c/ per yard super used only once, or Id 
per yard super if used five times, and so on 

In recommending '* SISALKRAFT ' for Frost Protection we rely on the results 
of exhaustive tests carried out by an eminent firm of reinforced concrete 
engineers Particulars of these tests will be gladly sent to you on request 

May we remind you that it is better to have a few rolls of ' SISALKRAFT " 
on hand before k freezes ’ 

tSoJf Selhmj If/fw/i /or Fnt/lanI au i If r//f s 


J. H. SANKE Y & SON, LP 


(Canning Town), Est. 1857 


7/8 NORFOLK STREET, STRAND, W.C.2 
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Remember this during 1935 


ESTIMATING 
SHUTTERING COSTS 
MADE EASY 






The difficult problem of accurately estimating your 
shuttering costs to ensure the highest efficiency at 
the lowest possible cost can be made easy for you 
by sending particulars of your contract to the 
Blaw-Knox Organisation Without any obliga- 
tion whatsoever full details and costs of using 
' BLAWFORMS " for the work will be sent you 
by return certain 
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EDITORIAL NOTES. 

The London County Council Regulations. 

SOMF CO^C^SSION^ (.R\N1H) Dl RING 19i4 

T)i Kl\(. tJi( pist MU iiinlontd toiKitti cii^uuci^- in the J ondon uia li i\ t 
\v(l(onK(l I niHiilxi of nnpoitinf (oiHcssioiis ^iinttil b\ the I ondon ( onni\ 
( oiiiRil \\ln(li cmhli dcsijL,ii(is to tike id\ inf is< du ini[>io\ c limits in thi 
(]iidit\ of Piillind (cnunt ilu liillti knowlttLi ol nuthnl^ ol in kiiv 
sruii^.,lh (.otiiKti in<l lli( iiKK ucui it( (siniiition of lln fouls Mipt 1 ini[)ost d 
on slnutnus of \ UNin.^ t\p(s \ltlioi li it Ins not \ l\ httn found poN->ibl( to 
Issue iKW It ^Illations toi u mfoit t d t ont u tt tbt ( omit il s [)ovNt 1 s of vv u\ t r ( in 
lx t\Li(is#d to noid tiu strnKtnt k (] uiu nu nts tvf tiu t\istin^ inks uul pi u i 
rcinfoKcd (tuitu^t dtsi.^n ind nuisluKtion in f ondon on i bisis inoii nc iifv 
ill let Old witli tint ( xistim nitsuk (iit it P)iitiin Ilu wiixtis wliuh liivt 
l)L(n ^lanttd it 1 itp to\\ iids inoit stKiitiiit nd ilititJoit iiioit ttonoiniral 
dtsi|.^n intt tiK I lu 1 il idoption tlnou^hout (ot it Hut iin is onl\ i initUr 
of tune 

Iwo iinpoit lilt lu tois 111 lilt tk si^n of in ttonoiiut il fi iintwoik to sUj)])oil 
i ejixtn lo id iie llie ( 01 it cL t stun ition ol the suptinnpostd foul iiid llit main 
Itnanet of th( wci?:^ht ot the stincluit t)i the dt id loid it tIu Iovm si p(»sibk 
fpxel Insofar is the foimti is t ont cnied it is t k n]\ in tfu jaiblit mtiitst that 
Hie cstiinite should eii on the suit of silel\ but it tin simt Hint tht owiiti 
of the strut tmo must not be penilistd 1 )\ beiix, tonipillnl to use in unne t e ssanl\ 
high e[iunfit\ ot building initeiial fo t iii\ tht loid In the pisi ht i\ \ t \pen 
diture has often bee n re (juned to me e t flu rt gul itiom of jaiblu luthoiities hor 
instance the Boaiel of hide rule speedviii^ i hoii/onl il umd piessiiu ol ^f) lb 
pel squall foeit on lailvvt^ biieiges x\hi(h x\ is itlo])ted iftei the 1 iv Budge 
disaster in vxas uueloubttdiy \eiy se\eu 111 dl but the most t \posed situa 

tions and its adoption has ^reatl\ incicaseel the eost of luaiiv woiks Vt a later 
date it was fount! that the idatioii between tfie \t lot it us of the xximl uul the 
anemometer cups liad been o\ ere stun ited but the wasteful cfteei of tht lule 
continued In building construe tion also the tcnckiiey 111 the past was to specify 
heavy loadings and it was not until the adoption of the C oele of Piactite for the 
use ol structuial steel that this handieap m design was removed b\ the 1 ondon 
County ( ouncil hor leintorced concrete coiistiuction new u^gulations have not 
yet been issued this bod\ , but it is now possible to obtain considerable eon 
cessions by waiver Jn this way the floor loads contained in the Code of Piac- 
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LONDON COUNTY COUNCIL REGULATIONS. 
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tice for struc tural stool may ho poimilted in roinforccd concrete work. More- 
over, in rooms to be used ior domestic purj^oses, a loadinf^ of 40 lb. per square* 
foot (exclusive of any allowance for partitions) is permitted instead of the 70 lb. 
requirc'd by the exist inf< ro/.(u]ations. All floors must be capable of carryin;^ in 
any po.sition on an otherwise unloaded floor a concentrated load, in the case of 
floors of rooms us(‘d for domestic pui poses, of k ton. This alternative concen- 
trated load is to b(' considered in each case as equally distributed over a floor 
area ol 2 1(*(‘t () inchi‘s sejuan*. Fhe reactions due' to these alternative concen- 
trated loads nec*d not be* allowed tor in calculating^ the loads on pillars and founda- 
tions. 

Instc'ad ol the 112 lb. per scpiare foot specilied in the iqoq Act a super- 
im])osed load of 80 lb. per scpian* foot is permitted on floors used wholly or prin- 
cipallv for the jiurpose of a retail ^hop, ])rovi(led that all floor beams are capable 
of carrvini^ m any position on an otherwise unloaded floor a concentrated load 
ol 2 tons. Office-floor loads are also reduced by waiver from 100 lb. per sejuare 
foot to 50 lb. jiei squaie foot plus 20 lb. pei square font for partitions, subjen t 
to (1) .dl flooi const I notions between the sup[)oi tinj; beams ol the skeleton frame- 
woik bein^ calculated to siqiport a siipenmjioscd load of 100 >b. per scjuare foot, 
and (2) the additional allowance of 20 lb. pei sejuare foot for partitions beiiif^^ 
increased if iU‘C(‘ssar\’. 

In calculatin;^ the total loads to be ('arne<l on foundations, pillais, and walls, 
the reductions in the superimposed loads (other than those on the root and top) 
floor) ha\e been doubled. This increased allowance is to .some* extent counter- 
balaiUM'd by the reductions made in the floor loads. 

RetereiKc has alnvid}' been made to the im])oitance of a small dead load 
in economical construction. In larp^^e structures the stiesses due to dead load 
^eneiallv be«ir a hip^h projiortion to the total stresses on account ol the great 
weight of the mcMnbeis. Incuxised working stresses aie help)lul in reducing dead 
weight and when combi ned with a suitable design have an important effect on 
the total cost of a structure. Their relative importance, however, d(‘pcnds to 
some degree on the cost of materials andfoimwork. W'^ai vers have been granted 
by which a maximum ('ompiessive stress of 750 lb. per scpiare inch is permitted 
in 1:2.4 conc rete, subjent to an ultimate compre.ssivc rc.sistance of 3,000 lb. 
at four months, and maximum stresses of 1,000 lb. and c)3o lb. m 1:1:2 con- 
crete, subject to an ultimate strength of 4,000 lb. at four months. 

Under the existing regulations no provision is made for fiat-slab or mush- 
room floor c'oiistruction, a ty^ie of structure wdiich has been very widely adopted 
outside (rreat Britain for offices and warehouses. Owing partly to the lack of 
official recognition flat-slab construction in this country has been almost entirely 
confined to reserv^oir roofs and a certain class of piled foundation, but the grant 
of waivers by the Londem County ('ouncil for structures of this type will prob- 
ably give rise to its more frequent use. In the November issue of Concrete 
AND Constructional Engineering a flat-slab warehouse was described, which 
is believed to be the first of its kind erected in London. We understand that 
a waiver has been granted for a building with flat-slab floors and roof in which 
a I : ij : 2 j concrete with a compressive strength of 5,800 lb. per square inch 
will be used under maximum compressive flexural stresses of 1,450 lb. per .square 
inch and the tensile stress in the steel will be 18,000 lb. per square inch. 
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Ground-water Lowering and Chemical Con- 
solidation of Foundations. 

By H. J B. HARDINC;, B.Sc , A.M Inst.C K 

\ LARCxi rebuilding scheme is m piogiess foi Messis I3entalls ^it Kingston 
wlndi \\ill provide a ^(eel frame building faced with buck and stone extending 
foi b26 ft along Wood Street and 2^0 ft facing (.laicncc Sti(‘et Sii Aston 
Webb cA Son aie the aichitects tor tlic vviioJc sdieme ot lecoiistiurtion The 
fust two portions m Wood Stied were (onifildcd by Mcssis John Mowlcm cN: 
( 0 ltd in ic)3i and 1032 Ihc building is founded on vviteilogged ballast 
and a conciete raft tanked with asphalt m whidi the mw st im liion grillages 
lie bedded carries the building ( onsidciable difficulty was cncminteic^d in 
buikhng the first two sections owing to the cjuantitv of watci m the fine sandv 
ballast as the inti I hums is only loo vd to the west ol the ^itc 

Ihc extension describe el m tins iiticle is on in import int corner site at 
Wood Slice t and ( larcnee Stieet ,it picsent oreupied by Me^ssis Be ntalls original 
picmiscs {h}^ 2) built 111 the last ecntiiu (on->istmg eil tliie'c^ buildings ot pool 
<pidit\ Iniekwoik strengthened m parts with steel Ixxmis and with i nutiibei 
of steel and i ast non columns 

I he scheme idcjpted tea the leeonstiuciion ol this portion was eiietatcd by 
economic consideiaiieins the piemiscs were ui full occupation inel it was 
ncccssuy loi the shopping floors to be undistiii bed eluimg the he xv y \utumn 
ind ( hristmas tiadc anel foi icbuiltlmg te) be eaiiicd out during the c|uictfi 
^pnng season to lx m icaclim>s loi the Summci tj idc 

Mr H I Hurst \f Tiist ( I tlu consulting cngiiicci for the rebuilding 
dcMstd a nicthod of com|)l(ting tlic stanchion loiindTtions and brsement retain 
ing wall toi the new builchng without distuibing the foinulations ol the existing 
structure I his was made possible by working m the cellars of the existing 
picmisCs Jhe fcxmdations of these had been c>iiginall\ built «it about f 160 
0 D which was the watei level m the ballast In some cases the headroom 
was as little as 7 ft , the cellars being used only lor stexage ])iirpc)ses In the 
new design the conciete raft is founded at t 1075 O 1 ) with hasemeuit floex 
level ot L 14 75 O D , which proyielc's a commodious lower ground floor space 
ot considerable trade value 

It was fcxrnd that if the utarmiig wall and foundations could be coiisti iictocl 
111 tlie cellars before demolition, fcxii nicxiths would be savexl m the tunc between 
demoll ticxi and rebuilding For a lapidly-growing store this represents a saving 
of nianv thousands ol pounds in trade, and prevents less obvious losses due to 
lack of service and disoigam/ation Ihe programme allows tor two or three 
floors to be returned to use within eleven weeks of closing 

Design of Foundations. 

A foundation raft of concrete is being laid all over the site at -f 10 75 O D , 
and the raft is tanked with tliree coats of asphalt laid on the bottom 6 in of 
concrete The basement floor level is f 14 75 0 D and m older to gam an 
obstructed space the bottom grillage joists are embedded 111 the bottom of the 
raft and chases left in tlie concrete to take the top tier of gnllages The retain- 





4 








H. J. B. HARDl^TJ, 


fCONCKETE 


ing wall is formed by underpinning the existing walls, and at the same time 
bringing up the asphalt in a vertical dampeourse. After demolition of the 
existing premises the inner portion of underpinning will be removed and the 
existing retaining wall, witli its underpinning and asplialt face, will be supported 
by a reinforced c(mcretc slab spanning vertically between foundations and 
ground floor. • 

Ihe heaviest weights on the column bases (/"/g. i) amounted to 165 tons, 



Fig. 2. View of Premises while work, as shown in the diagram, was in progress. 

while the brick walls carried loads varying from 4 tons per foot run to i ton 
per foot run. These weights are not large, but the buildings occupying this 
area had originally l^een built in piecemeal fashion and at different times, and 
needed very careful support during the work as they were also crowded with 
shoppers and were faced with large plate-glass windows. 

Chemical Consolidation. 

The contractors for the foundations of the present exteryiion are Messrs. 
Edmund Nuttall Sons & Co. and John Mowlem & Co. (Joint), Ltd., and work 
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\^ds (oninunced on \ugust 24 igj4 Mr B T Hurst instructed the contractors 
to employ the joosten chemical consolidation process, for which thev hold the 
Pnglisli lights as d means of strengthening the foundations Ix^foie weakening 
tlum bv excavation In this piocess injiction pipes aie driven into the ground 
and the ballast and sand are eonsolidated into a foim of aitihcial sandstone 
bv successive injections of two chtmicals Ihe lirst chcmual is injected in 
measured (juantities as the j)ipt is diivtn into the ground, and the second 
clicmical Is injcctid as the pipe is withdi iwn On meeting the < heinicals com 
biiu ilmost immediately to form a solidilicd miss with tiiishmg strength of 
iboiit ^o tons p( 1 squaie foot 



Fig 3 


Bcloie any excavation work was commenced pij^ies wert driven Ixineath 
the walls and columns as shown on (loss sections A 4 and on 1 and 

7 and the ballast and sand solidified to a depth of 2 ft below the new excavation 
le\el In this way the weight of the building was carried on lirm siippoit^ 
a depth lower than the excavation before any weakening took place, thereby 
avoiding the risk of drawing ground from beneath the walls f 3 shows one 
of the chemical plants ih operation and Ftg 4 shows chemically solidified ballast 
exposed in a foundation pit Chases cut bv air hammers can lx* seen in the 
consolidated material 

The ground under the footings was very dirty ballast, which became cleaner 
about 2 ft lower down Several beds of tine sand occurred in patches 1 ft to 
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2 ft. thick but not extending over the whole site. The sand and ballast were 
found to be .solidified very evenly, while the dirty ballast immediately under the 
walls was also solidified and found to be tightened up under the footings. The 
fact that column and wall loads were carried down below digging level on con- 
solidated ballast made shoring within the shopping floors above unnecessary. 

• 

Ground-water Lowering. 

Any method of pumifing to be adopted necessitated considerable care in 
order to prevent movement of sand from beneath the newly-constructed raft 
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Fig. 4. 


foundation of the first extension on the nortli of the site, as well as the existing 
buildings on the east. The ground water had given considerable trouble when 
the first extension was built and, although a number of sumps were sunk and 
the water conducted to them by subdrains, it was found necessary when under- 
pinning to place the bottom layer in bags of aluminous cement concrete, as 
the water proved to be flowing very freely and the sand bottom boiled " up 
in the trenches. 

For the new extensions the contractors submitted a scheme ^or a shallow- 
well system of lowering the ground water. This was adopted by the engineer 
and architects and is illustrated on the drawing. The systgm adopted is not 
unlike the deep-well ground-water lowering which was carried out by the same 



Fig. 5. Part of Basement shown in Fig. 6 before Excavation. 



^4. 6 .— New Column Foundations and Wells. 
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roni])cin\ in (onjunction with Messrs Simuns Scluickci t ((ireu Britain) Ltd 
foi Sir I iiidsay P.irkinson Co ltd on tlie (nliance to the new (irini^bv 
lish d(Kk HowiMi in this cas( a mimbtr of shallow dipth wells are con 
nect(d to one pump on the surfait whieli serves all the wells 

In ordei to lowei the witer level in the j^ioiind eonsiderablv below te)nna 
tion level ind to j>rfvent sind beintj drawn from the f^ronnel d senes pf hfteen 
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able amount of experience is available of such work in various conditions. The 
spacing of the wells depends upon the suction head available, the nature of the 
ground, the positions possible on the site, and the position of the draw-down 
curve with relation to the formation level. When pumping is carried out from 
several points simulianeoiisly. the water table in the ground is lowered very 
sharply at each well — this is known as the draw'-down." 'I'he water between 
wells assumes a curve whose shape depends upon the nature of the ground and 
the depth of the “ draw-down.’' If an adilitional well is pul into operation 
midwav between two existing wells it has the ellect of forming two draw- 
dowm ” curves between the three wells and so \Try considerably i educes the 
original summit of the water table. Wliere wells an* used for water supplies 
this ehect is known as " inter f(‘rence between wells ” as it has the ehect of 
reducing the output per well without anv great increase in total sii])plv obtained. 
Howevei, for ground-water-lowenng purposes the reverse holds good and the 
wrlls must be located so as to obtain maximum economic interferenc(» in order 
to produce a considerable lowering of the ground water without pumping an 
excess of water. In this case the summit of the draw-down ” (uirve had to 
be well below } 10 75 O.T)., w'hich was only 7 ft. above clay level. 

The water level in tlie ground befoie pumping commenced stood at about 
1 O.n., but rose as high as 1 17*50 after heavy ram. While the installa- 

tion was in progress a temporary test was made with a 5-111. Holden & Brook 
pump set directly over one v^ell. The results were as follows 


In the well, water level \ 5 (jo 

9 ft. away ,, j 12*25 

5 ^ M M .. t 14^5 

44 . M „ f I4'5<> 


Original water JcvtI at this date | i()*io 
With all fifteen wells wwking the water table became much flatter than for 
a single well, and is shown on tlie drawing. 

The quantity to be pumped and approximate " draw-down ” curvi^s can 
bt' deduced from empirical formulaj .such as those of Slichtcr or Kyrihes-Sic- 
hardt. In this case a coefficient of porosity for ballast was chosen of K - 0*002 
metres per .second, and the (|uantity to be pumped was estimated as 
approximately 480 gallons per minute. At the commencement of pumping at 
lea.st 700 gallons per minute w'ere pumped, but after the water table had been 
reduced down to the clay only about 350 to 400 gallons ix^r minute were 
delivered. The discharge increased after heavy ram. 

The wells were bored 30 ft. below pump level to ensure that the suction 
pipe was always submerged below any possible suction head. The wells con- 
sequently penetrated into the clay, which was found to slope towards the river 
from -j 3-5() O.D. to -| 2*50 0 . 1 ). The filter gravel around the filter tubes 
formed collecting areas, and the average lev el m the wells during pumping was 
-f 1*50 O.D, or 18 in. below clay level with a suction head of 22 ft., the axis 
of the pump being set art + 23*50 O.D. The curve of deprewS.sion of the water 
became fairly flat and, by measuring the level in perforated tubes driv^en into 
the ground between wells, was found to rise to + 5*00 O.D. 

Duplicate pumps were provided to ensure continuous pumping throughout, 
and conditions of installation were not easy. The wells had to be located to 
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inibs tli( new stanchion bases and had to be at some distance from the ring main, 
so flcMblc hoses 5 and 0 ) were used m connecting tlie iron suction pipes 

to the ling mam In normal conditions of an open site it is customary for 
wells to be close to tlie suction main and couplecl directly to it with a single 
bend, while the pumping mam is located outside the work where possible As 
there was only 7 ft ol headroom in places, a special boring gear was used It 
was necessary lor the filter tubes and suction pipes to be in short lengths in 
order to insert tlum m flu* wells As the (cllais were on three different levels 
varying b\ ] ft tlic suction main was sunk into the flooi in one cellar and packed 
up in another 

In the north cast corner an aiea ol 34 It by 70 ft was not available until 
Novembci i i()^4 \s soon as this atea was handed over to the contractors 
two additional wells, Nos 16 and 17, were sunk in the positions shown and wills 
Nos Ti and 12 were taken out of commission Wells Nos 16 and 17 were coupled 

to a tee on the ring mam which liad been provided lor this purpose The water 
level rn well No 12 rn the lentrc ol the site stood at about [ 5 17 O D when tlie 
level in No 5 and otlici pumping wells was at T i 50 clay level at No 12 be 
mg about ^ ^ 50 1 he wells marked Nos 1^ and 15 were sunk as a precaution 

in case Nos i and 5 had not suthcient range to reach the coiners of the build- 
ing However, after pumping had reached a dehnite level it was found on 
closing the valves that the water level m Nos 14 and 15 rose to f 7 o () D 
which wa'i 3 It 9 in below tormation level As they were no longer rec^uired 
tiltcT tubes Nos 14 and 15 were then withdrawn Before extracting them the 
wooden plugs which close the bottom of the tubes were driven out and tlie tubes 
hlled with sand I he tillers weie then pulled out of the gioiind by means of 
a winch, and the sand tilling prevented voids being left in the ground 

\Mion the hllcr tubes au set in position short lengths ol c) in liangod pipe 
ate tlircadc'd on them liefoie (ouphng up the suction pipes \s excavation 
proceeds these pipes are slid down to foimation level and (oncToted in the tlooi 
A band of asphalt is jilaccd round them and the dainpcoursc joined on to this 
band When the time comes to diaw the wells tliese pipes will be hlled with 
c one I etc and closed with a blank flange 

Ihc discharge tiom the pumps is earned into two manholes leading to a 
high level sewei No sand lias been taken out of the ground in pumping Ihe 
wells do not interfere with the work and there arc no open sumps to occupy 
the giound while the pumping sets are on a diy flooi and neexi only one atten 
dant Ihe contiast between the results from this pumping installation and 
from tlie sumps and subdrams on the previous site is remarkable Ihe extrac- 
tion of water from a number of places with a good suction head lowers the water 
over the whole area at once This enables work to proceed at many points 
Simultaneously as if on a dry site, without the necessity of digging sumps close 
to the work on hand 

Ihis combination of the chemical consolidation and ground-water-lowenng 
processes has been the means of greatly increasing the speed and ensuring the 
secunty ot the work, and has also protected the old and new buildings adjoin- 
ing the site The work would have been attended by grave nsk if pumping 
had been carried out in ordinary open sumps. 
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The Prevention of Pattern Staining on 
Plaster Ceilings. 

BY R. H. EVANS. M.Sc.. Ph.D., A.M.I.Mech.E. 

The disfigurement of plaster ceilings by regular dark stains, showing the general 
lines of the supporting structure, now leceives attention by architects and con 
tractors In the case of hollow reinforced concrete floors ot the beam and tile 
or other construction with air cavities the stains appear on the plaster ceilings 
in the course of eight 1o twelve months and soon afterwards become a source 
of annoyance An example of such a ceiling is shown in Ft/^ i, in which the 
darker stains form a pattern ol the reinforced concrete beams 



Fig. 1. 


The expel iments described in this article were earned out to prevent the 
formation of pattern staining, particulaily m plastci ceilings earned by icin- 
lorced concrete floois btains aic caused by the dilfeiencc in thermal conduc- 
tivity over diffei ent paits of the ceiling with conseqiienl slight differences m 
temperature An effective method of eliminating these tempeiature difieienccs 
would therefore prevent the formation of a pattern of the beam and slab floor, 
as the thermal precipitation of the particles of dust and smoke would then take 
pl^ce at the same rate over the whole of the ceiling 

Tests were made on full size samples of many t>pes of reinforced concrete 
floors complete with plaster ceilings I he building was 15 ft 4 in by 4 ft and 
6 ft 6 in. high and had two windows and one door Two steam pipes, 10 ft 
long* placed in the middle of the building, provided the necessary heat, and in 
order to ensure a uniform temperature on the roof of the building so that each 
floor would be subjected to the same outside temperature, the roof was covered 
with ^ in. of asphalt and about 2 in of water was maintained continually on 
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tlie roof Washed smoke particles wcie introduced this method pio\mg to be 
a simple and (ficctivt means of investigating pattern staining in one day or less 
I he results discussed here are those of the last two tests whicli were made 
on eight flooi sarnfiles with ditle'rent methods of cairying the plaster ceilings 
A seetion of tlu floors experimt nteel upon in the hrst of these tests is given in 
1 2 while addition il data eonccining the eonstiuction of the slabs are gi\en 
m f iihl( I 


I \BI 1 1 

\<) T liollcAv til< fl<ior witli 2 111 of (on<rttt ilwm ton of tilt 

I 

No \i rodoiiu floor with 2 in of lltriklith under tlu donus 

No ^ I \( rodonit floor with i in wood lilkts f istt lud to tlu bt mis iiul { iii It Itin^ between 
I Kdnmt ind tiinlxr 

No t \«iodom( floor hiviii^ i in wood lilltls listent 1 to lx mis ind Ribnut dirttt on 
tnnbei 

No Atrodoriu lion h ivm^ Hit e'tpmdid nu t il iss( mbit I with tin loint so th it the 
I on u tt mrl ])ll^t(r nt in tonlut 


Diiiiiig this test tin \ uiition of temperatiiu dong tlie dilhunl luams ind 
slabs vsas letoided and two such sits ol obser\ itions au gnen m I ahU 2 the 
letUis reteirmg to tlu ])()sition of the tlurmomett is witli uspeet to 1 z In 
each ease the tlurmonu tei wis plated it tlu middk of the beam oi slili 1 ahh 2 
shims that compai ili\tl> snnll dilteieiues m timpii iliiie ut siiihi it nt to pio 
elu(( a pittiin of the be ims and slabs 

I \l I I 2 

I I lit ( 1 s c 
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Ihe results obtained from the fust test show that floois Nos i and 5 are 
liable to have stains at an early stage, floor No 5 showing stains a little earlier 
than No i Ihis agrees with the recoieled temperature differences between 
the respective slabs and beams in Fahlt 2 Floor No 2 with the Htraklith slabs 
below the domes was the next to show stains or markings, but the markings were 
fainter and moic irregular and formed no definite pattern Ihe effect of the 
Ilerakhth slab and of any other porous material is to dimmish the temperature 
vaiiations under the slab and to eliminate sudden changes of temperature 
Floors Nos 3 and 4, with the Ribmet ceiling, afterwards showed the character- 
istic markings, only the darker stains now appeared on the plaster between 
the beams and not on the plaster under the beams An examination of the 
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temperatures in Table 2 explains this change in the lines of the ])attern. Thus 
floors Nos. 3 and 4 can only be compared with No. 5 in order to obtain an esti- 
mate of the .slab temperatures of Nos. 3 and 4, for in No. 2 the Heraklith slab 
acts as a thermal insulator and in No. i the hollow tile acts as a conductor. 
The beam temperatures at E and F are, in floors Nos. 3 and 4 respectively, in 
each case higher than the slab temperature estimated from floor No. 5, so that 
greater precipitation of the smoke particles would now occur between the beams 
and not under the beams. The higher temperatures m the case of beams K 
and F are due to the insulating influence of the wood lillets. the latter being 
IxTter heat insulators than the air cavities. 

Ihese test results so far show tliat none ol the floors illustiated in Fig. 2 
is (‘flective in prevcmtmg the foimation of pattern staining and that felts are 
of little use in this respect .\n effective nu^thod of elnmnatmg this tiouble 
m jTactice should neither hv expensive nor call foi ])iecise workmanship. Con- 


Aerodome. floor 


»<- TTle FLOOR- 
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.sequently a second test was made on five moie floors detailed m Fig. 3, and 
in which floors Nos. i and 5 of the first test have been again included for tlie 
purpose of comparing the results of the two tests. FJiotographs ol the plaster 
ceilings after (he .second test are shown m Fig. 4. Floors Nos. 1 and 5 natur- 
ally show the usual disfiguiement, while floor No. 2 with m. thickness of fibre 
board as a heat insulator is clean and shows no discoloration. Floor No. 3 with 
the suspended ceiling .shows no pattern but is unitormly darker or dirtier than 
No. 2. This would be expected as the air gap between the floor and the sus- 
pended ceiling would maintain the ceiling at a uniform temperature but at not 
such a high temperature as the fibre board in floor No. 2. In No. 4 timber 
battens were fixed to the beams and the ceiling was carried by Kibmet, the 
ribs being fixed transversely to the timber battens. In addition one bay was 
ventilated while the other was left unventilated as in Fig. 4. The photographs 
show that the ventilated bay is considerably cleaner tlian the un ventilated bay, 
although the latter does not show any pattern. There is sensibly no difference, 
from the point of view of cleanliness, between the suspended ceiling method 
and the unventilated bay in floor No, 4 with wooden battens and Ribmet. This 
is not surprising as in each case there is an air gap between tlie plaster ceiling 
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and tlic coiurotc lloor, the Ribinet in floor No 4 only making point contact 
across the bottom of each beam 

It IS significant from the second test {Ftg 4) that ventilation of the air 
space between the ceiling and the flooring by ventilators in the ceiling results 
m consideiably less precipitation of smoke particles The suspended ceiling 
alone eliminates pattern staining but the provision of ventilators jyoduces a 
much eltantr ceiling due to the higher ceiling temperature From 4 it is 
clear tint J in of fibre wood as a thermal insulator is ctfec tivc and produces 
as (lean a ceiling as the suspended ceiling with \cntilators 01 air giatings Care, 
however would have to be taken in overlapping all the ]oints in the hbre wood 
otheiwise in likings would appear at these joints in course of time Ihe sus- 



Nq5 "Aerodome Floor 
Normal 

Fig. 3. 
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Fig. 4. 


pended ceiling with air gratings or ventilators appears to be a simple and eco- 
nomical method of eliminating pattern staining. It may be readily adopted 
with both the direct and indirect methods of heating buildings in which the 
question of appearance and the cost of redecoration are important, and it may 
be applied to any form of reinforced concrete floor having air cavities. 

The writer wishes to express his gratitude to Sir Edwin Airey for suggest- 
ing and granting facilities to carry out the experiments described in this article, 
and to Captain J. B. Lawson for his very able and enthusiastic assistance. 

Reinforced Concrete Regulations. 

In addition to the modifications of its Regulations for Reinforced Concrete given in 
our issue for December 1934, the London County Council has allowed the use of 
tensile, compressive an 3 shear (but not grip) stresses in concrete and steel up to 
33 i% excess of compressive stresses of 750 lb. per square inch in i : 2 : 4 concrete 
and 1000 lb. per square inch in i : i ; 2 concrete and a tensile stress of 18,000 lb. 
per square inch in steel reinforcement provided that such excess is due solely to wind 
pressure and that the district surveyor be satisfied under regulation No. 3 that the 
building has a margin of safety of two to one. 
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Workmen’s Flats, Stepney. 


\n int( n ( \ iiiiplt ()1 uiiiforctd con 
(rttc to tlu lonstiuction ot work 

inf( class fl its (1 i) h is In t n conipli t( d 
flnrinj^ th( p ist yt ir the ircliitict lor 
till winch is in T ower C hapniin 

Stmt St( pm V } is \Ti josiphl riibci 
ton 1 1^ I H \ ind tho icinfoiccd con 
tnt( woik w IS (Itsij^ned by I he British 
Ktinloicid ( onen ti I nL,int(Tnig (o 
ltd who ilso supplied the ninloicc 
in< nts th( contr letors iro Messrs 1 K 
lIipp(ison e^ Son 


Crete piers tied tojjjether with reiniorced 
beams and are earned down to gravel a 
sitislactory stratum being iound at vary 
mg depths 1 he ground floor is a 
pine lied concuto si ib laid ejireetly on 
pit piled hlling and is st])aratefl by dry 
joints Irom the walls The upper floor 
ind rot)t si ibs are ot holleiw tile con 
strut tion with eomposition tinishes over 
lying the cemcietc of the floois inel with 
asphalt on the leiofs 

With the eveeptien ot the partition 



Fig 1. 


The strut till e comprising a ground 
floor three upper floors anel a flit reioi 
( xtenels along two sides ot the site the 
lemainmg area tormmg a courtyard trom 
which an external st incase leads to the 
balconies giving aeecss to the flats on 
uppei flexns \ portiem ot the flat ioe>f 
at third floor level is used as a children s 
playground and the flats at this level have 
V erandahs ov crloejking the' street 1 hetw o 
arms ot the building are separated by an 
expansion joint, and an open stair struc- 
ture IS independent of the mam building 
The foundations consist of mass con 


w dls be twee ii thi ipartments m the flats, 
the internal and external walls aie ot 
reintorced cone i etc Columns at the 
mtei section of longitudinal and trans- 
MTse walls and floor beams are formed 
within the wall thickne ss 

11k inside faces of all external walls 
are lined with insulation boarding which 
was placed la the foims before cemcreting 
the partition walls are in bree/e blexks 
and all internal surfaces are rendered 
I he exte'rnal surfaces of the walls are 
treated with cream Hintocretc with a 
black dado at ground level 
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New Methods of Construction. 

NEW TYPES OF COLUMNS AND FLOORS. 


In an extension to Shropshire House, 
Pancras Street, W.i, and the construc- 
tion of NevilU^ Court, an eij^ht story 
block of flats, two new methods of coii- 
stnictum were adopted by the consultinj; 
engineer, Mr. h'rederick Rings 

New Type of Column. 

At Shropshire Houm* i) the 

design presented considerable difficulty 
owing to the lact that tluTc is a roadway 
entranct* on one side and th(‘ adjoining 
owner would not allow more than three 


new type of floor (descrilied later) which 
saved about too cb yd ot cfincrete and 
a considerable amount of steel 

It was clear that the three 15-tt. 
columns would havx‘ been too bulky if 
constructed in ordinary reinlorced con- 
crete or in structural steed I'he difll- 
culty was ovi'rcome by using a new tyjie 
of column 2), known as the " Multi- 

ple ” column, wdnch is designed to reduce 
the bulk ot reinforced concrete columns 
and to allow continuity of the beam 
bars (h'lg 3) over the supports, an im- 



Flg. 1. 


columns to be placed against his buikl- 
mg ; the projection of the.se columns 
was also restricted to 9 in About one- 
half the weight of the buikling had to 
be carried on these three columns, as 
the architect wished to avoid the use 
of internal columns. As the live load 
of I cwt. per foot super could not be 
reduced, the weight of the structure had 
to be maintained at a minimum It 
was found that a reinforced concrete 
structure with solid floor panels would 
w'eigh 1,200 tons, but, in order to reduce 
the three roadway columns to the re- 
quired size of 9 in., the weight of the 
building could not exceed 1,000 tons. 
The difficulty was solved by adopting a 


po.ssibihty in the case ol steel stanchions 
owing to the jirosence of the web A 
“ Multiple ” column consists of lour or 
more solid stexl shafts, arranged sym- 
metrically about two axes at right 
angles, the ends ol which are let into 
solid steel caps and bases, the latter 
being bolted together in the usual way. 
The whole of the compressive and tensile 
stresses due to bending is resisted by the 
steel. 

The column is designed so that the 
whole axial load is taken by steel, instead 
of by means of a combination of steel 
and concrete, thus combining in a 
practical manner the advantages of the 
structural steel stanchion with those of 
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the reinforced concrete beam. Each 
sliaft takes its proportion of the full 
ecjui valent load, which is an assumed 
axial load e(|ui valent in effect to the 
actual load plus an allowance for eccen- 
tricity and for bending due to beams, 
wind-pressure, etc. 

It L is th(* length in inches of a four- 
shaft column, G its gyration radius, and 

N represents the ratio ^ and A, is the 

cross .sectional area ol one shaft, then 


where 1 , is the moment of inertia of a 
single shaft, the minimum spacing D of 
the shafts for a given value of R is 
obtained by equating these two values 
of Jf. In practice the distance D is 
usually predetermined within small mar- 
gins by the clear space required for the 
passage of beam reinforcements. 

The radius of gyration of each shaft 
being less than that of the column as 
a whole, the permissible free length of 
shaft (i) is less than L, and cross-ties 



Fig. 2. 


the permissible stress / must not exceed 
the value corresponding to R tabulated 
in the L.C C. Steel Code, Section 40ft. 
In calculating G and the moment of 
inertia of the column the concrete is 
neglected. 

The minimum permissible moment of 
inertia of a column for a given value 
of R is thus 

and since the actual moment of inertia 
of the column is 

I. = 4(7, + A,. — j = 4.7. + A,.D* 


are introduced so that the ratio - is not 

g 


greater than R, where g is the gyration 
radius of the single shaft. 

The shafts are enclosed in spiral hoop- 
ing which acts as a web, and resists shear 
stresses due to buckling or external bend- 
ing forces. 

The ends of the column shafts are 
reduced to one-half the diameter of the 
shaft, driven through the baseplates and 
caps and electrically welded on the far 
side, the faces of the plates being finally 
machined. The plates^ are square or 
oblong in shape and are large enough 
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u 



Fig. 3. 





21 




NEW METHODS OF CONSTRUCTION. 


ICONCRETB 


to accommodato the column shafts and 
anchor bolts with due rt^pjard to the 
provisions of the L.C C. Steel Code. 
They are pnivided with a central hole 
to facilitate the pouring and rodding of 
a concrete core. 

Where the positions of the shafts in 
successive tiers ot columns coincide, the 
thickness of lioth cajis and bases is one- 
third the diameter ol the shaft. Where 


('ounty Council that this cover is more 
lire resisting than .several inches of 
1:2:4 ballast concrete. The C'ouncil 
also agreed to p^iss the “ Multiple " 
column, which is virtually a steel column; 
as a reinforced concrete column. 

It is of interest to note the difference 
m si/e of the three available types of 
columns. Kor instance, it a column to 
support ISoo tons is t 2 ft long, a reinforced 



Fig. 5. 


the positions do not coincide special 
calculations are made to determine the 
thickness of the plates. 

The calculations for Shropshire Hou.^e 
showed that two of the ground-floor 
columns required four 3-iii. shafts each 
and a third six 3-in. shafts. In order 
to obtain a finished size of 9 in. the 
cover was made i in. of 4 to i granite 
grit and cement concrete, and it was 
successfully argued with the London 


concrete column would be 38 in. square, 
a steel stanchion cased in concrete 28 in. 
.square, and a " Multiple ” column 21 in. 
square. In arriving at the 38 in. men- 
tioned the calculation was based on the 
proposed new Code of Practice, the con- 
crete and steel being stressed to a high 
degree. 

For the heavier loads the Multiple " 
column also shows a saving in cost. 
For loads less than about 80 tons it may 
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l>e argued that an oidiiiary reiiUorced lithn. .ind constructed by moans ot steel 

concrete column is chcupci, but the domes tuting as temporary centenng 

diffeicnce is claimed to be counter Ihe domes have a 15-in square base, 

balanced by the saving in labour, hand slightly tajx^rmg sides, and vaulted tops 

ling, and hxing The use or curvature ol the top varies 

The whole ol the foundations foi m pioportion to the depth, and the 

Shiopshiie House \veii‘ kept within the minimum thickiKss of conciete on top 

site [I ig 4) and a lavci of lelt was ol tin domes is 2 m The floor is a grid 

provided to sepaiate the cvtiinal wall in which both coiurete and steel are 

panels from the walls of the adjoining lullv stnssed, but its mam advantage 

buildings in ouUi to avoid future com is its hghtiu ss smc( a O m llooi ot this 

plications t\pe weighs onlv lb pti sqiiaie foot 

ihe aichitccts tor the buiKling wcic compand with 72 lb lor ,i solid slab 

Messrs Waite ( 5 c Waitc tht n nsuitmg Thus 1 considdabh saving is ellected 

cngmeei Mi bicdcricU Kings ind the m the loadings ol iKams, columns and 

(ontractois Messis Sabi \ (V Son (Islmg loundations 

ton) Ltd lh( floors were coiistiiicb d In this building tlu lloois have a total 
bv the 1 conoinii 1 looi Co ltd lud di pth ol m and the spans langi up 
the Multipk coluTiins bv Missis to about ij It Whin the domi's toini 
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Ml ( ill cV ( (Slullicldj, ltd who also mg tlu tt inpoi ai y 1 1 nti i ing aic iimovid 

supplud mil lived the whok ol the thi‘ sotlits show aeolliie«loi jianclitkit 

1 unioiccnu lit ll a hollow llooi is desiiid an expanded 

metd or libious j)l istei ceiling can be. 

New Type of Floor. piovided and hxed without dillu uUy 

>«ivill( Couit (/ ig s) has a leinlorced Owing to the iicissis m tin llooi sounds 
concritc trami and loundations I hi an dittused In this building the iiehi 
external walls aic 14111 bnckwoik and tcut usi d tht m w llooi without 1 sus 

the dividing walls and partitions in pi ndi d ei ding and it was found that, 

hollow the piojictmg bay windows bi mg due to the steel centering, the soltits 
cantilevered out at e.ich floor level lequiied viry little after treatment to 
Ihe walls enclosing the staircase are m assuie siiiticient smoothness Ihe sotlits 
rennloiccd coiiciete so as to make canti were painted with iluiiiimum paint 
lever stairs of the lighte'st type possible 1 he architect was Mr John h Yerbuiy, 

Tn order to reduce the si/c ol the columns the consulting engineer Mi kredeiick 
and ensure continuity of beam steel the Kings, and the buddirs Messrs (jriggs 
' Multiple column was adopted tV Son, Ltd As m the case ot Shiopshire 

A leatiiie of the building is the use Ifouse the columns and reintoi cement, 
of a new type ot floor, known as the ol w^hich there wcie about 170 tons, 

' Economic " floor {I^ig 6), without a were supplied and fixed by Messrs 
suspended ceiling This floor is mono- McCall & Co, (Sheflield) Ltd 
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Piling in North London. 


In the erection of a new store with flats 
above for Messt s } ohii Bai nt s, of Finchley 
Road, for which Messis T P Bennett & 
Son arc the .iichitects and Mr L 
Hurst th( engineer, thi foundationb pre- 
sented ii dilhcult [iioblein rawing to the 
lact that the Mctiopolitan Railway 
tunml runs under the site and provision 
had to be made ior a possible future 
tunnel running alongside the existing one 
1 he space av iilable lor the louiulations 
Ciirrying 2 24 tons per lineal foot of wall 
was 2 J ft wide , so that piles taken below 


tried alongside the tunnel, where unexpec- 
ted conditions weie found Due to heat 
emanating fiom the tunnel or to the con- 
tinuous vibiation of passing trams the 
clay encountered, unlike that /dsewhere 
on the site, was so diy and hard that it 
was impossible to dine through it In 
view of a possible new tunnel it was 
essential that thi* piles should go below 
the bottom level (about 30 ft ) Tackles 
were riggi'd from the top of the driving 
tube to the bediianie of the machine and 
taken to the drum of the foiward winch, 
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the bottom of the existing tunnel, and 
carrying 100 tons each, w^cre decided upon 
While piles could be driven on parts of 
the site, boring was resorted to in situa- 
tions where the tunnel would have been 
endangered by driving The Franki 
Compressed Pile Co made tests by driving 
and loading a pile to make sure of its 
carrying capacity and by boring, by a new 
process provisionally patented by the 
company, alongside the tunnel In the 
driving tost the pile stopped in medium 
soft clay at 30 ft , making it a semi- 
floating pile With a load of 160 tons, 
settlement was J m 

The Franki system of bormg was then 
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so that a weight of approximately 35 tons 
could be taken on the tube, which was 
fitted with a special cutting edge In this 
mannei the open tube was taken down 
4 to 5 ft and then pulled up, bringing 
with it a cylindrical core of clay, which 
was expelled by a specially-devised 
hammer This operation w^as repeated 
until a hole 24 in (the outside diameter 
of the cutting edge) was made to a point 
below the underside of the tunnel The 
pile was then finished by the standard 
Franki system It was found that by 
this process vibration was reduced to a 
minimum at which no, damage to the 
tunnel could result. 
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Hyperbolic Cooling Tower at Croydon. 

RAPID CONSTRUCTION. 


In IQ30 d reinforced concrete coolinjj^ 
towel of hyperbolic shape was erected at 
the (ro>don h.lectncity Station, and its 
erection was described in this journal for 
Januaiy, April and October, ig^o A 
second tower of the same t^pe (I ig i) 
has now been completed in co.iutction 
with the enlarge mtnt of the ilectricitv 
station which is being ^.airud out to tlu 


between the extr.i capital costs of con- 
crete towers and the extra maintenance 
ot wooden towers Mr Rendell-Baker has 
arrived at the conclusion that for a tower 
of over TOO ft in diameter and taking 
costs over a period of 30 \eirs, the extra 
capital chaigts on a conen te towei of 
equal cooling c ipacity to tli it ot a number 
of viooden towcis ai( less than the dnirges 



Fig I 


designs of the duel hnginecr Mr I 
Kcndcll Baker, A M 1 L h the dtsigiitis 
for the two toweis being Messrs L (i 
Mouchcl <1 Partners, Ltd the contractoi s 
for the second tower are Concrete Piling, 
Ltd 

Ihe obvious ad\antage of a reinforced 
concrete tower is the durability of con 
Crete compared with w?'ood, especially as 
the shell of a cooling tower is exposed to 
severe conditions conducive to the decay 
of timber Wood must still be considered 
for small towers, as the question of cost 
over a period of years must be balanced 


for mainh nance on the wooden towers 
and therefore the concrete biwcr is 
chc aper 

Two olhei features in ftivour of the 
concrete tower arc (1) owing to the 
greater height to which it is possible to 
build concictc towers, considerably Lxttei 
draught can be obtained than in the case 
of wooden towcTs whu h, foi structural 
reasons, are limited economically to 
1 TO ft {2) as the main shell of the tower 
acts as a chimney to induce air into the 
irrigation stack at the bottom it is essen 
tial that this should be air-tight I his 
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condition is difficult to inut with wooden 
towers as tiu shiinkaf^e of th(‘ timboi 
sheetin^^ alter a lew years causes openings 
of in oi more bctwttn the boards 
tlicse ojxnings in the .iggregate amount 
to a large «iTca and laust a convderable 
diininution of diaiight within the tower 
by inhltmtion ol outside .iir tluough the 
o}K nings 

Design. 

Ihc new t()v\tr has l)ten designed to 
dc4d n()iin.\lly with 1,500000 g.illons ot 


The door in the shell which leads to the 
timber inspn tion gantiy inside the tower 
IS appioached by coiurete steps supported 
and reinforced by bars projecting from 
the outer taee ol the concrete shell In 
this way the usual steel staircase and 
landings .ind their maintenance are dis- 
penscel with 

An inten sting ft .iture of the tower is the 
iiicorpor.ition of a device for minimising 
the eondcnsation precipitated from the 
vapour issuing when cotding towers aie 
operating at maMinum dut)^ during 



Fig. 2. 


circulating watei hourly Ihe total 
heiglit ol the towt r is 105 It from ground 
le\el and the diamettr 150 ft 

Ihe irrigation systemi consists ot a 
numlx'r of laigt wooden troughs laid in 
radial dircetions and connected b\ smaller 
troughs laid cnciimlerentially , liom which 
the wMter drips and splashes on to sets ot 
timber louvres laid at an angle of 45 deg 
with the horizontal Copper strips with 
copper rivets are used to join the various 
lengths of troughs Ihe water is broken 
into a hm* spray which evaporates quickly 
and its heat is transferred to the current 
of air rising in tlie shaft In order to 
cause as little obstruction as possible to 
the air current the sides of each trough 
are streamlined by sloping them inwards 
from the bottom to the top 


peiiods ol high humiditv of the surround 
ing atmosphere This condensation is 
caused b)r the cooling etfiet ot the outside 
an on the vapoui-ladim air issuing from 
the towi r, which piecipitates moisture due 
to the reduction in temperature Ihe 
device consists of diamonel-shape openings 
approximately \ ft deep by 2 ft wide 
closely spaced around the tower at a 
distance of 20 ft from the top 

Owing to the reduced pressure within 
the tow( r caused by the rising column ol 
vapour-laden air, cool air from outside is 
induce*d through these openings and the 
mixing ot tins cool air with the warm 
vapour-laden air within the tower pro- 
motes precipitation of moisture within 
the tower shell Although the primary 
advantage of this device is to minimise 
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the nuisance caused by descending pre- 
cipitated moisture on surrounding prop- 
erty, a further advantage is that as 
precipitation takes place within the tower 
shell the precipitated moisture descends 
within the tower, the water being thus 
saved for further use in the circulating 
water system. This interesting feature 
has been evolved by Mr. Kendcll-Baker 
and his staff. 

The cooling water is supplied from the 


specially designed by the contractors for 
use in constructing this type of cooling 
tower. The bridge (Fig. 2) is so designed 
that it can pass through the top of the 
tower and also be extended to reach the 
sides of tjie bnver below the top where 
the diameter is greater. The bridge may 
be raised as concreting proceeds up the 
fower 

A circular jubilet? track (Fig. 3) was 
laid on the floor of the pond from which 



Fig. 3. 


Council’s sewage farm at Beddington, and 
the shell is coated on the inside with 
bitumastic paint to prevent the growfli 
of alga? from the effluent. 

In the area occupied by the electricity 
works the subsoil is variable in character, 
but at the site of the cooling tower good 
ballast was encountered with only a small 
quantity of water in a few places. 

Constructlpn. 

A feature of great interest on this con- 
tract was the original method adopted by 
the contractors to raise and place the 
concrete in the shell and to erect and 
strip the forms by a rotating bridge 


materials could be rai.sed to the bridge. 

'Fhe only scaffolding required for the 
construction of the cooling tower was that 
from which the work below the upptir 
intersections of the octagonal reinforced 
concrete bracing was built (Ftg. 3). This 
consists of braced angle-iron stanchions 
m jiairs with timber rakers and bottom 
sills All the remaining work was con- 
structed from the rotating bridge, and the 
painting oi the interior surface of the shell 
with bitumastic was executed from 
hanging cradlc.s. 

As an example of the speed at which 
the work was carried out the following 
is of special interest. When concreting 
the walls of the throat at a distance of 
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about loo ft below the top of the tower, 
iij cb yfl of concrete were raised and 
placed m the 4^-111 wall m 4 houis The 
radius ol the innei face of the wall at this 
heif;ht is 43 ft in Ihe rate at which 
the towei walls were concietcd varied 
with its radius, and at the level men- 
tioned was 12 ft in a week At the same 


travelling inside the tower. On arriving 
at the decking level of the bridge the 
concrete was transferred to bariows and 
wheeled to the forms 

The shuttering used {b'tg 5) was the 
Concrete Piling Company's pattern in 
which the panels are 4 ft 6 in long by 
3 ft wide The framewoik of^ stiffeners 



Fig, 4. —Reinforcement of Pond Wall. 


level 185 s( I yd ol loinis 3 It high were 
erected in g houis by 4 carpenters 

The existing gioimd level on the site 
of the tower being above the level of the 
floor ol the pond an opening was left m 
the concrete wall of the pond (Ing 5) 
and the aggregates were dumped along- 
side this opening by lorries and descended 
by gravity to the loading hopper of the 
10 7 cb ft concrete mixer inside the wall 
From the mixer the concrete was run m 
jubilee skips to the foot of the steel tower, 
where it was discharged into the skip 


consists of steel angle-irons and the sheet- 
ing IS of timber which can be renewed 
after it becomes worn 

The concrete for the reinforced work 
was mixed in the proportions of 7 cwt of 
oidmary Portland cement to 13^ cb ft 
of sand and 27 cb ft of crushed ballast 
The reinforcement was obtained from the 
Whitehead Iron & Steel Co , Ltd. 

Plywood radial joints were made in the 
coping of the pond wall at the levels of 
the lower intersections of the diagonal 
bracing. ^ 
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Fig. 5. 


Culvert. 

Between the cooling pond and the 
existing culvert at the generating station 
a new reinforced concrete culvert 800 ft. 
lf>ng has been con vS true ted. I'his is 
rectangular in section, 10 It, 0 in, high by 


7 ft. wide internally, with 8dn walls and 
floor and a O-m. roof slab Whore the 
culvert passes under J^actory Lane the 
section is 6 ft high by 7 ft. wide, with 
12-in walls, floor, and roof No water- 
proofing medium was used m building the 
culvert 



Kent Coastal Road, Faversham-Whitstable. 


This concrete road has recently been constructed for the Kent C.C. It is 10 in. 
thick reinforced with two layers of B.R.C. fabric and was completed under the 
direction of Mr. H. T. Chapman, M.lnst.C.E., the County Surveyor. 


G 
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Paper Mill Bridge, Little Baddow. 


Thk application of reinforced concrete 
screw piles, for bridge foundations is ex- 
emplified in the following description of 
the construction of Paper Mill bridge. 
Little Baddow, which has been designed 
by Mr. H H Tiiickley, M Inst.M.&Cy.E , 
County Surveyor of Kssex, and which is 
shown during construction in Fig. i. 

The bridge carries the Hatfield Pevcril- 
Littl(‘ Baddow road over the ('helmer and 
Black watiT canal and comprises a middle 
span of 25 ft. and two i5-ft. side spans 
carrying a 2c>-ft road and two 5-ft. foot- 
paths. "i'he superstructure consists of 


As a protection to the piles in case of 
craft fouling the river piers, the latter are 
surrounded by precast concrete shells 
supported on reinforced concrete founda- 
tion slabs 8 ft. long by 3 ftf g in wide 
enclosirfg two piles and located below the 
river bed. The slabs were precast in 4-ft. 
by 3-ft. 9- in. sections and threaded over 
the piles, and the shells were filled with 
rough cemcrete when fixed. A reinforced 
concrete beam connects the tops ol each 
pair of piles and is enclosed in a cast-in- 
situ concrete cap formed above the filling 
of the shell. 



Fig. 1. 


pre.ssed steel troughing 2 It 8 in by T2 in. 
by \ in in section which will be filled with 
1:2:4 concrete and surfaced wdth tar- 
macadam. Mass concrete retaining walls 
founded on gravel carry the outer ends 
of the 15-ft. spans, and the river piers are 
supported on “ Screwcretc " reinforced 
concrete piles. The latter are arranged 
in three groups of two under each pier 
(Fig. 2), and the reinforcing bars in the 
piles are bonded into reinforced concrete 
spreader beams between the tw'O piles of 
each group. Above these beams are A- 
frames carrying 14-in. by 5i-in. by 40-lb. 
rolled steel joists encased in concrete 
which distribute the loads supported by 
the troughing. The bridge crosses the 
river at an angle of 15 deg. 54 min. 
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The sliells are 7 ft. 6 in. long by 3 ft. 
wide by 2 ft. deep with semi-circular ends 
and a thickness of 5 in. Two cranked 
steel bars connect the opposite sides of 
each shell ; these are used for the attach- 
ment of the crane slings when the shells 
are being lifted and placed in position. 

Borings indicated that the underlying 
strata consisted of sand and mixtures of 
sand and clay or ballast to a depth of 
30 ft., and for this reason the Screw- 
crete pile was adopted since it gives a 
large bearing area. The pile shafts are 
14 in. in diameter and are fitted with a 
3-ft. 6-in. diameter helix. Fig. 3 shows 
the 12-gauge steel casing and helix as- 
sembled and supported by the derrick. 
When the pile is pitched the steel mandrel 
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(I tg 4) IS l(n^ore(l inside the casing; and 
conncc ts with the heli\ The clet tin ally 
driven S( lowing capstcin is the n pl.in d on 
the mcindrel and screwing is staited Ihe 
reaction to the tor([ne ot the capstan 
IS taken l)> the lolkd st( el joist cage 
shown in the photoi*raf)h, and this is 
in turn giiytd l>itk to suitdiU aiichoi 
ages 


sumption provides a reliable guide as to 
when the helix has teached a suitable 
level On completion ol screwnng a cage 
ot SIX j in bais was lowered into each 
pile and the tube was filled with 124 
com icte ( onstniction ol the upper por' 
tion ol the puts lollowcd ^Ordinaiv 
J^oitkind cement was used 

I hi cimtrai tor is Mr \ G Wicks, of 



Ihe time rcipiind loi screwing a pile 
was two hours for a distance ol 15 It , 
and the die pest shoe was screwed 
2 1 It in through the ball.ist and into 
the sand the diagram (I ig 5) is typical 
of those })repared on the site as a recoid 
of the resistance of the subsoil to the 
screwing operations The current con- 


Braintree, and the siib-coiiti actors for 
the piling and steelwork aie Mc'ssrs 
Bi uthwdite & ( o , Fngmeers, Ltd 

Wotk was commenced m June of last 
year and is expected to be completed in 
February 1935 No interference with the 
barge traffic has occurred during the 
construction 
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n^r<5ol>iSTftUcnc*iAL I 

l<x BfciNEHWC I 

Royal Docks 

SILVERTOWN 

In May and January 1934 tiescrip 
tions wore published in Concrih & 

C ONSTRUC nONAT hNCiINlERlNG of thc 
works at Fast India Dock Koaci iiHliid 
ing the now biulgc river the river L(i 
and tlie ^ mik leinforced concri tc vii 
duct between Balking Koid and North 
\\oolwich Road which loim ]>iit ol the 
stheiiK of improvrd approaclir s to tlie 


ROYAL DOCKS APPROACHES 

Approaches. 

DIVERSION. 

construe tion ot the bilvertown diversion 
which IS now in its hnal stige 

At Silvertown statiein a diversion has 
been made by a viaduct which eliminates 
the levtl Glossing at th it point The 
eonti actors v\(u Messrs Holloway l^ros 
(I ond(ui) 1 td Ihe new 10 id is carried 
ovir the hues of the I ondon North 
1 istein Railw 1} ( omp.iny and the Port 



Fig. I. 


Royal Victoria, Royal Albert and King 
George V Docks 

In ic)2Q powers were granted to the 
Ixindon County ( ouncil and the C ounty 
Boiough of West Ham to construct new 
works and improvements which would 
reduce trathc blocks and make the flow 
of traffic more uniform 'and contmiious 
All the south-eastern counties, the City 
Corporation, and several county boroughs 
have contributed to the cost Messrs 
Rcndcl, Palmer, and Tntton are the 
engineers for the scheme Ihe improve- 
ment scheme v?ill be completed by the 


of London Authoijt> b} a iiinlorced 
concrete viaduct conmcting Noith Wool 
wich Road with Connaught Road, and 
having a length ot about 5S0 yd 

J he approach portions of the viaduct 
on each side of thi ccntial biulge ovci 
the railways have gradients of i m 30 
With the exception oJ shoit lengths at 
both ends where th( road slab is sup 
ported on solid filling, the construction 
may lie divided into (1) standard unit 
construction, and (2) slab-and wall con 
stniction The slab-and-wall construe 
tion m each approach is 186 ft long and 
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Fig. 2. 


is substitutes I for the standard unit 
beyond the point where Uie falling gradi- 
ent of th(‘ road reduces the height of 
the columns to about 12 ft. Over this 
section the road slab is t8 in. thick and 
is supported on cross walls founded on 
a single row of Vibro piles. 

The standard unit consists of a section 
of the viaduct 62 ft. in length separated 
by expansion joints from the adjoining 
units. The reintorced concrete deck slab 
is ToJ in thick and is carried by beams 
jind columns which stand on pile caps 
covering clusters of two, three, or four 
piles according to the load carried. The 
unit is divided into three bays, in which 
the columns are 22 in. by 22 in. and 

22 in. by 10 J in. and spaced at 20-ft. 
centres longitudinally and 15 ft. trans- 
versely ; thoir maximum height is about 

23 ft. The pile caps are connected by 


beams transversely. Tn all there are 
900 17-in. Vibro piles in the contract. 

A bowstring girder bridge of reinforced 
concrete (fig. i) with a skew span of 
109 ft. clear width carries the road over 
the London & North Eastern Railway 
and Connaught Road. There are, in 
addition, tour reinforced concrete rigid 
frame bridges, with spans from 40 ft. to 
43 ft. A spur road from the high level 
^ ill give access to the Royal Albert and 
King George V Docks. 

The bowstring girder bridge carries a 
28-lt. roadway between the ribs, which 
arc 20 ft. high above road level at mid- 
span and are spaced at 34-lt. 6-in. centres. 
A view of the bridge and the formwork 
for the ribs is shown in Fig. 2. Outside 
the ribs are two fcxitpaths cantilevered 
off the cross girders. 


Graphs for Design of Reinforced Concrete. 


A USEFUL series of curves for determining sections to resist given forces and the 
stresses in trial sections is contained in “ Tables de Calcul Direct " (Paris : J. M Peigues, 
56 rue N.D. des Champs. Price 20 fr.) compiled by M. G. Ledeut. These are based 


on the fundamental equation / 


My 

I 


, in which the moment of inertia of the equivalent 


section is used. A number of examples is included to illustrate the use of the charts. 
The diagrams are based on a modular ratio w = 15. 
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Leckwith Bridge and Viaduct, Cardiff. 


Work is nearing completion on the new. 
bridge and viaduct {htg i) at Leckwith. 
near Cardiff Ihe scheme includfs a 
reinforced concrete arch budge over the 
river Ely a high level remtorced concrete 
viaduct 320 ft long and apptorich woiks 
making a total length of appro vimattly 
()00 yd and has been designed t > ])v p iss 
an existing narrow bridge and d ingcious 
corner ind at the simt tmn reduce the 
present gradient iiom t in 8 to i in 15 
With thc^ exception of the n )i the rn ap 
pioach the work is being earned out b\ 
the Norwest C onsti action Co ltd Joi 
the Glamoigan County C ounciJ and the 
( are! iff Corporation the iixii Lh being 


A 30 ft carriageway is provided and two 
6 ft 0 in footpaths Ihe parapets are 
of reconstructed Portland stone uniform 
With those of the viaduct The bridge 
designs weit prepared by Mi T H 
Moiris under the direction ot Mr G H 
Whitaker M Inst ( E the City I ngineer 
and Sui\e\or 

J he viiduct is a continuous lx am and 
si lb construction with eight 40 ft spans 
and a triangul ir end spin adjacent te> 
the skew bridge It is on a i in 15 
giadient ind on 1 ft radius in plan 
the ni iin lx ims in striighl between the 
columns but the n construe ted stone 
l)iiapct> uc St t to the r idius The floor 



Fig. 1. 


a boundary between the areas of these 
authorities 

The bridge has a single span ot joo ft 
on a skew ot 54 deg and is an open 
spandril arch rib type, carried on mass 
concrete abutments Ihe four ribs are 
4 ft 6 in deep by 5 ft 6 in wide at 
the sprmging, tapering to 3 ft 4 m deep 
by 4 ft wide at the crown, and the dock 
is a beam and slab design carried on 
reinforced columns at lo-ft centres 
Tie beams are provided between the 
arches at the quarter points and at the 
sprmgmgs The mass concrete abutments 
contain approximately 1500 cb yd of 
concrete each, foundation level being at 
— 4 00 O D. which is 14 ft below the 
nver bed level or 42 ft below deck level 


is superclevated the amount of super 
elevation giving sufficient depth loi a pipe 
duct on the outei cuive of the viaduct 
The columns are tapered in elev ation and 
the four columns ot each trestle are cross 
braced as shown in 1 ig 2 

For the foundation of each column 
four Vibro piles were driven at each 
column position to depths varying from 
18 ft to 30 ft the specihed set was } in 
for ten blows of a 2 -ton hammer falling 
4 ft Ihis piling was earned out by the 
BSP licensees The pile heads are 
connected by a grillage as shown in the 
illustratiori, and form pait of the column 
bases shown m Fig 2 The column 
bases are connected below ground level 
by longitudmal tie beams which are 
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carried thioughout the structure to the 
back of the mass concrete abutment ot 
the bridge At the southern end of the 
viaduct the ground rises sharply and the 
iindci lying rock lies within lo ft to 14 ft 
of the surface Piestcorc' piles were 
used lor tlie column (oundations m this 
position 

The mass concictc abutment at the 
scuithcrn extremity of the viaduct his a 
base tliickiKss ol 17 ft at o ft below 
a\Li.igc ground le\el th(‘ thickness being 
ledueeil l>\ 12 in steps to 5 ft ^ in at 
till mini beam bearing level Ihis abut 
meiit with its wing walls also icts as a 
retaining w*ill for the heavy eunbankment 


to deal with differences of water level in 
ease ol emergency As the springing of 
the arches was below mean tide level it 
was necessary to build out special coffer 
boxes fiom the face ol the cofferdam, 
one to enclose each arch rib, within 
whicli the shutteimg could be aligned 
and the arch iib steel fixed fiue from 
inteikreiicc and river silt These coffees 
were made ot ^ m tongut and groove 
timbeis siippoited on the bridge center- 
ing and hxed to the face of the cofferdam 
piles after which the piling on the face 
enclosed was burnt through and removed 
Some ditficuliy was expeiienccd in the 
hrst ibiitmcnt due to the rise and fall 
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approach, the depth of filling being 18 ft 
at this point Expansion joints were 
provided at the extreme ends ,of the 
structure, and the mam beams at the free 
ends are supported on cast steel bearing 
plates with copper alloy plates as sliding 
surfaces 

Ihe contracts for the bridge and via- 
duct were let to the Norwest Construction 
Co , Ltd , and work was commenced in 
July 1933 Notwithstanding the tidal 
nature of the river, with water level 
fluctuating from no to 250 OD, no 
more than ordinary difliculties w^ere ex- 
perienced m building the cofferdams 
3) for the abutments Larssen 
No 2 section piles were used 111 37-ft 
lengths, and a sluice pile was provided 
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of tide causing the joints between arch 
rib coffers and steel piling to breathe " 
slightly, but this defect was remedied by 
a slight alteration in design and did not 
occur on the second abutment 

As two shrinkage keys were provided 
in each arch rib at about the quarter 
points, concreting was arranged to pro- 
ceed slowly but continuously to these 
points without a stop, and the same pro- 
cedure was employed in casting the 
centre portion of each 11b between the 
shrinkage keys This method avoided 
unnecessary concrete joints, which would 
have been difficult to hack in view of 
the size and number of the reinforcing 
bars ^ 

The falsework of the arch nbs and 
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superstructure was composed of 20-in. by 
6J-in. rolled steel joists supported on 
1 2-in. by 12-in. timber piles, the greatest 
clear span of the joLsts being 25 tt. An 
additional rise of ij in. was allowed in 
setting the arch rib shutters to cover 
deflection in concreting and stripping. 

The concrete mixes .spc'cified in the 
bridge contract were : 22 cb. tt of 
crushed graded stoii(\ ii cb ft. of Channel 
sand, and 3.J cwt ot Portland cement for 
mass concrete, and 2? cb. It , n cb. It., 
and 6 cwt. ot Portland cemt nt (or rein- 
forced concrete. Special care was taken 
in grading the aggregate to obtain a 
fineness modulus of 5 -.50, and allowance 
was made for bulking ot the sand. A 
uniform and satisfactory concrete n'.sulted 
from the attention given to these details. 

'Fhe foregoing remarks apply also to 
the concrete used in th(‘ viaduct, except 
that for the reinforced work rapid - 
hardening Portland cement was u.sed in 
place ot ordinary Portland cement 

In the construction ot the viaduct the 
mam difficulties eiicountere<l were due to 
the sidelong and headlong nature of the 
site The centering was siipporUul mainly 
from the longitudinal tie beams previously 
mentioned. In designing the centering 
lor the bridge and viaduct tlu‘ stresses 
allowed in the timber were those 
recommended in Mr. A. K VVynn'.s 
handlKiok “ Design of Formwork for Con- 
crete Structures," as these have been 
found satisfactory in the past. 

All unusual difficulty was met during 
excavation for the south approach, where 
a considerable section of the hillside had 
to be excavated to accommodate the new 


line of road. This excavation revealed 
a natural fault plane in the ground a 
little below the level of the old road, and 
immediately the cut was made a large 
section of earth measuring 200 ft. in 
length, 12 ft. thick, and apparently 150 It. 
wide commenced to move forward along 
this plane. The amount of movement 
measured on the face was J in. on the 
first day, and before the slip was finally 
checked the total forward movement was 
approximately in. at the worst point. 
Heavy limbering was immediately 
adopted as a temporary expedient until 
proper investigation coukl be made and 
the retaining wall intended for this 
position ledesigned by the County Fn- 
gineer’s d(‘partmont. It i.s estimated that 
the weight ol earth in movement at one 
time was about 20,000 tons along a plane 
inclined at 15 deg. to the horizontal, this 
plane being formed by a thm layer of 
vegetable matter on a bed ol greasy clay. 
Automatic electric signals verc* employed 
to control traffic during the reconstruction 
of the approaches, and functioned very 
satisiactorilv in a difficult situation. 

'fhe design of the viaduct and south 
approach works was pr(‘}iared by Mr. 
E. J Powell, A.M.Inst.t' E , ol the 
Glamorgan County Bridge Department 
under the control of Mr. K (' Pole, the 
('oiinty ICngineer and Surveyor, to whom 
and to Mr. (x. II Whitaker, M Inst.C E., 
City Engineer of Cardiff, we are indebted 
lor permission to pulilish chis article. 
Wc arc also indebted to Mr. W Williams 
and Mr W. Kussell Morgan, the resident 
engineer, lor their assi.stance and co- 
operation 


A Large Aeroplane Hangar. 

The area covered by the French Air Ministry ’.s hangar completed at Berrc in 1934 is 
183,000 sq. ft. The main building is 670 ft. wide by 230 ft. deep and is divided by 
fireproof walls into three units 220 ft. by 230 ft., 230 ft. by 230 ft., and 220 ft. by 230 ft. 
in plan. The clear height of opening at the floors is ft., and there are no interior 
columns between the walls. Between the four main reinforced concrete portal frames 
which span the three units the tool is covered with reinforced concrete arches. The 
main frames have spJtns of 220 ft., 230 ft., and 220 ft. and were designed as box girders 
with a depth of about 15 ft. The maximum moment in one frame due to the design 
load is about 28,000 ft. -tons. 


39 




GUNITL BUNKLR LININGS 


I tONCTRlTB 


Gunite Bunker Linings. 


iHi new lir John Power btdtion at 
Swansc i is (quipptcl with two raw codl 
blinkers with a tapdcit^ of 700 tons each 
and foiii puhirized luil bunkers with a 
capacity of too tons caeii uid a brief 
desenjition of the wejrk ot lining them 
with 2 in oi rcintoieed gunitc may be 
ot interest is being tvpical of bunker 
Jiiiing work 

The cement gun plant w is installed at 
base nu lit k\el so fai as possible elircetly 
bent ith the bunkers fhe top e>t taeh 


of 45 deg to prevent the lodgmtnt eif 
coal 

An important lactoi in bunker work is 
the lemoval of the material whieh re 
bounds from the surface as the ^nite is 
placed as in accumulation of this in the 
he )ppe rs must be a voide d 1 his w as dc ilt 

with by steel chutes fixed to the hopper 
mouths through which the rebound 
maternl was taken to the basemc nt where 
any of it which was sintible was dried 
and re used in furthei mivmgs Com 



bunker is about too It above basement 
level Iht application of the lining may 
be divided into three stages fust fixing 
a mesh fibrie ot in diametei rods at 
3 in centres in both directions to the 
angle cleats of the bunkei plat< s by tying 
with wire with 3 in laps wired at inter 
vals of 18 in sicond the application 
of the first coat ot gunite approximately 
10 in thick incorporating the reinforce 
ment and brought to an even surface by 
d light SCI ceding and finally the second 
gunite coat bringing the lining to a 
finished thickness of 2 in and left 
without trowelling or screedmg Where 
horizontal projections occur a fillet was 
shot so that the lining forms a slope 


munication by signal between the oper 
atois inside the bunkers and the men at 
the plant was maintained by eleetiic bells 
Ihe tune for execution of the work, 
which was carried out by one gun, was 
nine weeks , in cases of urgency the speed 
of the work can be expedited by increas- 
ing the numbei of guns employed Ihe 
work was carried out under sub contract 
to Messrs P 'lurnei & Sons and under 
the supervision of the engineers, Messrs 
S H White & Co, by 1 he Concrete 
Pioofing Co Ltd , who are at present 
placing a 3 in reinloiced gunite lining to 
the bunkers at the new I ulham Power 
Station as sub-contractors to Messrs 
Higgs & Hill, Ltd 
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Design of Piled Jetties and Piers. 

By OVE ARUP. 

(Continued .) 

In the May 1934 issue of Concrete Sc Construc tiOxNAl IiInc.ineering the writer 
discussed the arrangement of the piles in a jetty so as to oblain the maximum 
resistance against horizontal forces. In this connection the reactions produced 
in the various piles by such forces were studied, but so far the effect of any \'ertical 
loads which the jetty might siiMiltaneously have to support has not been con- 
sidered. If we take the^e into consideration it will, however, not affect the general 
result obtained, namely, tliai the ]hles ought to be arranged in raking trestles 
so as to meet in pairs at deck levad, but it will affect the position and number of 
raking trestles required. 

It is clear that, if the piles are already loaded to capacity, even a small 
blow will encroach upon the factor of safetv ; on the other hand, if it is tlu‘ danger 
of uprooting the piles which limits the strength ol the jetty against horizontal 
blows, then the safety of tlie structure will be increascfl by the addition of v(Ttical 
loads. In other words, for a given position of the piles in a jetty there is one 
“ ideal ” vertical load- -dead or live load — which gives the jetty its maximum 
power of resistance against horizontal blows. The power of resistance will be 
diminished when the load is increased as well as when it is decreased. 

It is naturally of interest to determine this ideal"' load, as it may then 
be pOvSsible for the designer to arrange the dead weight of the jetty so as to get 
the maximum resistance from the piles. The variations in live load make it 
impossible to obtain the “ ideal " load under all conditions, and it docs not always 
pay to iiicrea.se the dead load to the ideal " figure. It may prove more 
economical to obtain the desired strength by increasing the number of piles, 
although in this case not all of them will be stressed to capacity. The aim of 
the designer should be, if possible, to make the dead load plus, say, one-half 
the average live load correspond to the ‘'ideal" load. 

This " ideal " load can be found if we ascertain or assume the ratio between 
the safe carrying capacity of the piles and the resistance of the piles against 
uprooting. The greatest capacity for the absorption of shocks is obtained when 
all piles are stressed to their maximum capacity simultaneously, that is, all com- 
pression piles to the maximum safe figure for compression and all tension piles 
to the maximum safe figure for tension or uprooting. The " ideal " loading is 
that which satisfies this condition as nearly as possible ; only in exceptionally 
simple cases can it be fully satisfied. 

Let us, as before, consider the case of four piles arranged symmetrically about 
a vertical axis. Ffg. 21 is a diagram of the pile axes similar to the diagrams 
in Figs. 16 to iq. The axes of the four piles, Nos. r, 2, 3, and 4, intersect in p, 
p\ q, q\ u and The lines I and II are the main axes of the system, intersecting 
in the O point, and theJines aa' and bh' are the major and minor axes of the central 
ellipse. 

Assuming — as a simple case — that the piles can take twice as much load in 
compression as in tension, say, 50 tons in compression and 25 tons in tension, 
we must try to find a force which as nearly as possible will produce a compression 
in piles Nos. i and 3 which is numerically twice the tension produced in Nos. 
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2 and 4. It is known that the reaction produced in a pile by a given force is 
proportionate to the distance between the corresponding instantaneous centre 
of rotation and the pile axis. Therefore, if it is required to find the force to pro- 
duce a compression in pile No. i, which numerically is twice the pull in pile No. 2, 
the centre of rotation should lie on a line dividing the angle between i and 2 
so that the distance from any point on this line to line i is twice the distance 
of this point to line 2. Similarly, if pile No. 3 is to have twice the load of pile 
No. 4, the centre of rotation must he on the locus of points having a distance 
from 3 which is twice their distance from 4. These two loci intersect in t (on 
the circle p, p\ u, u'). To satisfy these two conditions the instantaneous centre 
of rotation should therefore be t. However, it is also necessary to satisfy the two 
conditions that the reaction in i should be ecjual to the reaction in 3. and the 
reaction in 2 equal to that in 4. To satisfy the first, the centre of rotation should 
lie on a line bisecting the angle between i and 3 (line u' /) ; to satisfv the second it 
should lie on a line bisecting the angle between 2 and 4 (line 11 /). 'fhese two lines 
intersect in r' (also on the circle p p' u «'). The instantaneous centre of rotation 
should lie on four different lines, p' i, p /, «' r' and u / ; which is impossible unless 
the four lines meet in the same point, 'fliis can only happen if 

(1) The ratio between the safe cairying capacity of the j)iles and their resist- 
ance against pull is i (and not 2 as assumed), m wdiicli case f moves to /. In 
this case the centre of rotation lies on the vertical axis i, that is, the corresponding 
force is horizontal ; in other wwcls, the '‘ideal ” vertical load is ml. 

(2) Line i is parallel to 3, and 2 parallel to 4 (see Fig. 22). In this case 
the j)oints u', r' , u and t aie points at infinity, />' / is parallel to/> t, and all four 
lines intersect at /, a point at intinity. Ihe corresponding force T must pass 
through O. The inclination of T indicates the desirable latio between the vertical 
and the hoiizontal load. (This case is, of course, quite simple, and the result 
might easily be obtained without inlrodiK'ing ()-points and the like, but the 
advantage of the moie geneial method lies in the fact that the effect of any varia- 
tions of the conditions ma}^ be ascertained at a glance.) 

Apart from these two cases there is no force whicfi will fully exploit the elastic 
resources of all the piles simultaneously, but it is practically alw'ays jxissible 
to find a force which will very nearly do so. Referring to F^g. 21 it is seen that if 
point / or a point close to t is chosen as centre of rotation, the error will be small, 
since the distance from / to i and 3 is practically the same, and so is the distance 
from f to 2 and 4. Tlie “ ideal force is theietoie very nearly tlie antipolar T of t, 
T is found by constructing the antipoles v' and 7 ^^' of a horizontal and a vertical 
line through /. [ov X o?'' = (or«)^ and ow x ou'' (ofr)'-^.] 

So far it has been found that for any cross section of a jetty with the piles 
arranged in accordance with the diagram in Ffg.s. 21 or 22 (and as shown in Ffg. 17 
this covers quite a number ot cases, depending on the position of the deck in 
iclation to the pile axes), the maximum resistance against horizontal forces is 
obtained when the resultant of all vertical and horizontal forces acts in the line T. 

At the moment jetties are being considered which ar(‘ symmetrical about a 
vertical axis and which may receive a blow from eilhei side ; it is therefore 
natural to assume that the resultant of the vertical loads 7 ',, acts in the vertical 
axis /. In that case the horizontal force 7 ',^ should strike at the level X-X 
(Fig. 21), which means that the deck should be at this level to ensure the best 
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results (assuming, as before, that all horizontal forces acting on the jetty are 
transferred to the deck through fender piles). This gives section X (Fig. 21) 
as the best solution, which is practically the same result as was obtained without 
taking the vertical forces into account. 

For this section, then, 1\ is the maximum horizontal force which can be 
resisted by the pile trestle without encroaching upon the factor of safety and only 
so if the trestle simultaneously is subjected to the ideal ” vertical load T^. If 
the trestle is struck by a blow corresponding to a horizontal force smaller than 
T,, then it would be better if the vertical load wTre correspondingly decreased, 
inasmuch as this then would produce the minimum reactions m tlie piles ; but in 
any case the reactions would not reach the permissible figures, so that it is on 
the safe side to use the vertical load 1\. On the other hand, if tlie horizontal 
force exceeds 7',., the jetty would be safer with a larger \Trtical load, but the 
prescribed limit of safety would in any case be overstepped. The designer must, 
of course, work on certain assumptions, and one of these is to lix a limit for the 
horizontal blows which the jetty should be expected to resist without encroaching 
on the factor of salcty. The design should then be based on this limit, and 
the corresponding capacitv for resistance obtained in the most economical way. 

C'onsidcTing another section, for instance, Y (Ftg. 21), with the deck at level 
Y-Y. 'fhe horizontal lorces arc then applied at this level, and the only possible 
way of utilizing the piles fully is to let the le^iiltant ol all the vertical forces 7',, 
pass through the ])oint c in which T and Y -Y intersect. If this could bc' done 
this sc'ction would be as etlicient as .sc'ction A" ; it could resist the same maximum 
horizontal force and could ab.sorb the same amount of work. The same applies 
to section V in Fig. 22, if tlu‘ resultant ot all the vertical forces passes through /. 
The first example is hardly of interest, as the eccentricity of the centie of gravity 
is umeasonablo tor practical purposes, but section Y in Fig. 22 might be employed 
under .special circumstances. Both these sections, howeviM , and any section 
where the dexid weight of the deck is not .symmetri(\illy arrangeil about tlu* v(Ttical 
axis 7, cannot be usefully emj)loyc‘d unle.ss the jetty is only open to horizontal 
foi'ces on one side. Theu'e is then rro reason why the piles should be arranged 
symmelricallv ; this case would therefore have to be treated sepaiately. 

Returning to section Y Y (Fig, 21). and assuming therefore tliat the vertical 
loads are ai ranged .symmetrically, this section cannot offer the sani'^ resistance 
to a horizontal blow as scx'tion A', but it may be «isked, what is the " ideal ’ vertical 
load, the load which enables the jetty to withstand the maximum jrossiblc 
horizontal force ? This can be found as follows. 

The resultant of the vertical and horizontal forces must pass through c, 
the point of intersection of Y-Y and the vertical axis, since the horizontal force 
acts in the line Y-Y and the resultant of the vertical forces acts m the axis 7. 
It follows that the instantaneous centre of rotation must lie on the antip^lar to 
c, which is a horizontal line C passing through c', the conjugate point to c. 
for X or^ = (o«)‘^]. (This follows from the law that a force and its corresponding 
centre of rotation stand in the relation of polar and antipole to each other, and 
that if a line passes througli the antipole of another line, then this other line 
passes tluongh the antipole of the first.) 

The in.stantaneous centre of rotation corresponding to the '' ideal force F 
is a point on C, the distances from which to the two outer pile axes 2 and 3 stand 
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in the same ratio to each other as the predetermined ratio between the maximum 
permissible reaction in a compression pile and the corresponding reaction in a 
tension pile. If tins ratio is 2 : i, then the centre of rotation — which must lie 
between the outer pile axes to produce compression in one pile and tension in 
the other — is twice the distance from 2 that it is from 3 if the horizontal force 
acts from the left-hand side, producing compression in pile No. 2 aryi tension 
in No. 3, or it is twice the distance from 3 that it is from 2 if the horizontal 
force acts from the other side. 

'Fliis will be proved correct. Assuming that the force acts from the right-hand 
side, the instantaneous centre is / and the ideal '' force is F. The magnitude 
of F is determined by the fact that the reactions in the piles have to be kept 
below, say, 50 tons in compression and 25 tons in tension, and F is the force 
which just produces 50 tons compression in pile No. 3 and 25 tons pull in pile 
No. 2, The horizontal component Fj^ of F is the largest horizontal component 
of any force passing through c without overstrcssing the piles ; for if we move 
the instantaneous centre to the right from /, on the line then the corresponding 
force will rotate around point c in a clock-wise direction, finishing by being hori- 
zontal when the centre of rotation reaches c^ This means that the ratio between 
the vertical and the horizontal component of the force will decrease, but at the 
same time the horizontal component will also decrease. Were this not so, and 
assuming it to remain constant while the vertical load decreases, then the pull 
in pile No. 2, which was 25 tons when the force F acted on the system, would 
be increased, but this would mean overstepping the limits imposed. Tf, on the 
other hand, the instantaneous centre is moved to the left tiom /, the correspond- 
ing force will rotate round c in an anti-clockwise direction, approaching the vertical 
axis when the centre of rotation recedes to infinity. The ratio between the 
vertical and the horizontal component of tlie force will increase, but the horizontal 
component of the force must decrease. If, for instance, it were to remain con- 
stant and the vertical load increases, then the compression in pile No, 3, which 
was 50 tons when the force F acted, would be increased to a figure above the 
permissible load. 

F,^ must therefore be the maximum statical horizontal load which the system 
can resist, and 7 % is the corresponding “ ideal vertical load. I'he same “ ideal 
load also enables the structure to withstand the maximum horizontal blow, as 
during an impact only the horizontal force does any work, and the total work 
which can be absorbed by a given section is proportionate to the square of the 
maximum static force which can be resisted. 

The “ ideal " load may also be found by a mathematical treatment of the 
equations for the pile reactions (12), Concrete and Constructional Engineer- 
ing, March, 1934, p. 217, and in simple cases, for instance, when all the piles 
have the same inclination as in Fig. 22, this is probably the simplest method. 

It has then been found that there is for every pile trestle an “ ideal load 
which enables the trestle to withstand the maximum possible impact. It is also 
natural to ask how important is it that this ideal " load should be provided, 
and how much does a variation in the vertical load affect the power of resistance 
against blows. The answer depends upon the type of trestle under consideration, 
the inclination of the piles, but, above all, on the ratio between the permissible 
compression and the permissible pull in a pile. If there is to ^e no pull in the 
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piles, which would probably be the case if the piles only penetrate very little into 
the ground, then the trestle could not absorb any hoii/ontal blow unless it were 
loaded On the other hand, if the permissible figuie foi the compression and pull 
IS the same the ‘ideal" load is nil Ihe answer can, of course, be found in 
each case by the methods previously given but in order to get an idea of the 



Fig. 23. 


signihcance of a variation in the vertical loading, the simplest possible ca^e, a 
pile trestle formed by two raking piles with the same inclination and connected 
at the top {Ftg 23), will be considered This trestle is subjected to a vertical 
force and is the largest hon/ontal force which the Irestle can withstand 
while keeping the reactions in the piles inside the permissible figures of C in 
compression and T in tension The angle between the pile axes is a 

In the force diagram, Fig 23, a 6 = C and b c - I If these maximum 
reactions are to be produced in the piles the trestle must be subjected to a vertical 
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load Cl d, and a horizontal force Q ^ - d c , a d the ideal load 
and d i IS the maMnium horizontal foicc which the system can withstand If 
IS iiK leased oi deci eased, the corresponding nia\imum horizontal force {)^ 
can he found by plotting the distance ~ j from a along the vertical line fe 
and hndiiig as the horizontal distance X from the point found to the line e c f. 
If (J^ IS inci eased beyond ai the " tension pile will always be subject to com- 
pression, and when O, reaches a e the compression in both piles will reach the 
ma\imum C and o If {)^ - o the (ompression m the fust pile is reduced 

to a I kl hi /.and(>^ ak If is negativi' (>, will be further decreased 
until o lor {)^ a I, wlien both piles have the maximum tension / from 

the stait 

Ihe effect ot an alteiation m the ratio between C and / is also easily seen 
If 1 IS iiK teased to b c' , the “ ideal ” load is a d' and the corresponding hoiizontal 
foue IS incieased to d'e' If C the ideal ” load is nil and \ is measured 
Irom h c to c h 


If 


( 

/ 


m, the i.itio between the horizontal foice which the tiestle (an with- 


stand when loaded with the ‘ ideal ” lo.ul and the force it can lesist when o 

can be simply e\])iesscd by ^ ^ la othei woids, il a pile can only resist one 

half the axial tone in tension tluit it lesists in compiession the efficiency of the 
trestle wnll be increased by 50 pei cent if it is loaded to the ideal figuie it 
7)1 - 3 the cfliciencv is increased 100 pci cent and so on 

[Ihe ajiphcation of this theor\ in the construe tion of a je'ttv lecently 
built 111 the Thames will be gnen m oui next number — Ed 
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BOOKS ON CONCRETE 


The Publishers of this Journal have 
an extensive and growing list of books 
on various aspects of Reinforced 
Concrete Design and Construction, 
Design of Special Types of Structures, 
Formwork, Estimating and Cost-keep- 
ing, Pre-Cast Concrete, Cement Testing 
and Cement Manufacture, and Allied 
Subjects. These are recognised as the 
best text -books available and are indis- 
pensable to anyone interested in the 
subject. 
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RESERVOIR AT SEVENOAKS. 


Reservoir at Sevenoaks. 


'Ihk reservoir illustrated in I^ig i has re- 
cently been construe t(‘d under a Ministry 
of Health emergency ordei to the design ol 
Mr K H Kvans, A Inst W K , Engineer 
to the Sevenoaks Wateiwoiks Company 
1 lie r('sei\oir has a t ap.u ity of 1,000,000 
gallons and is 13^ It scpiaie inside I he 
depth ol Avater is <) ft and there is a 
fieeboaid of 12 in bet\\(‘en top A\atei 
level and the soffit ol the flat dab loof 
An 8 in ninforced conciete wall divides 
tht reseivoii into two ccpial portions so 


There is a 3 ft squaie manhole over the 
vahe jnt 

In the 8 111 outei w^alls the nnuforce- 
ment on each sid( consists ol J in vertical 
bais at 0 in centres in the lowei pait and 
at 12111 ceiiti(‘s in the upper portion 
vvhtie tlie Ixuiding niomi nt dtcieases 
The bars on the outei face ol tlie wall 
an in oik It ngth and .lie bent into the 
It of slab at tlie top, theie .lie Jin 
lioii/ontal bais on tach face at 0 in 
centit‘s anti staggtntl 



Fig. 1. 


as to (*nabU onedialt to be clt.inetl wht n 
necessaiy \11 w.ills have a uniltuni 
thickness ol 8 in with .S ni b> h in 
fillets at the bottom the lt)oting tif 
the outei wall ])rojt t ts 10 m tnitsuh' tht* 
btittoni edge t)f the fillt*t 

At one end then* is .1 valve chambei 
with thiee o-in ink t pipes, one lioin tht 
existing boiehole, one liom the new btire 
hole, and the thud loi a lutiire ])t>re 
The yield ol the existing borehtile is 
30,000 gallons hoinly and its depth is 
130 ft In each halt ol the reservoii 
there is a sand-retaining pit with baffle 
walls to the tool, aruJ cross walls 12 in 
high, giving a passageway 4“) ft long 
The 14-in suction main is earned through 
to the far end of the reservoir where .are 
also the 12-111 washtnit and oveiflow 
In each half ol the lescrvoir there arc 
two manholes and six ventilating shafts 


d he tohiinns ,n( .it J2 It cintris in 
both diicctions and au 12 in scju.iie and 
Kinlouid with loiii 111 Mitu.il bars 
and I in hoojmig kach column has a 
trunc.itcd pvi imid cap 2 11 <1 in sijnaie 
and 12 in det p 1 iu column leinloice- 
mi lit piojei ts 2 in into tlu f> in flat slab 
lool In tvjncal intciioi b.ivs the slab 
IS runloicid with six J in b.irs each way 
alteinatclv bent and stiaight and six 
/,^-in bars e.ich wav^ alternately bent 
.ind straight In addition, there are 
hve ^ 111 bais exuh way at b-m centres 
m the top ol the slab ov'^ei the column caps 
Ihidet the 1 2-111 lemforced conciete 
flooi slab is a 2 in layer of plain con- 
crete The rcinlorcement m the floor 
compinses j-ui bars at 12 in centres 
both ways in the top and bars 

at 1 2 -in centres both w^ays in the bottom. 
Concrete wa.s mixed in a “ Rex 5b ” 
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RESERVOIR AT SEVENOAKS. 

machine and placed in the walls and 
columns from runways on staRUiK J nTi 
ber shuttering was used tliroughout, and 
the roof ttntermg was suppoited on 
‘ Rooshois ' The transverse bearers in 
tht illustration (I ig 2) are 10 in by 
^ in timbers anel tliese cany yin by 
2 in joists suppeirting the i| in panel 
forms Ihe latter were maele 10 It 
long find 0 ft wide 

The walls we re peiureel m 4-ft lifts with 
horizontal grooved joints between eaeh 
pair and at the level of the top of the 


K ONcRETfi 

depths of ^ ft at a time, with intervals 
e)l three days between the filling oper- 
atieins Ihe water will be retained in 
the reservoir feir a week before measuring 
the fall m its surface level 

The Engine House. » 

On the same site an engine house is 
in course of erection Jhis is also built 
of reinforced concrete and is finished with 
concrete paint In plan it measures 4 5 It 
by 42 ft and the height from the engine 
flooi, which is 2 It 6 in above ground 



fillet \ ertical grooved construction joints 
were also made where requiied m the wall 

The quantities in the reservoir contract 
were 8,000 cb yd <jt ekcavation, 
124 cb yd of 2-in plain concrete under 
the floor, t ^74 cb yd of rcinfoiced 
concrete, 73 tons of mild steel bars, and 
4,600 sq yd of shuttering The rein- 
forcement was supplied and bent by the 
Indented Bar & Concrete Engineering 
Co , Ltd , who also prepared the rein- 
forced concrete details The Stone Court 
Ballast Co , Ltd supplied the coarse 
aggregate Ordinary Portland cement 
was used in making the concrete, and the 
proportions were i 2 . 4 m all parts of 
the work 

To test the reservoir it will be filled in 


level to the roof is iq ft A basement 
below the engine floor accommodates the 
pipework with the minimum amount of 
chequer plating I he engine room is 
42 ft long by 30 ft wide and behind it 
are a workshop 20 ft by 1 5 ft , a store 
7 ft by 12 ft , an office 10 ft by 15 ft , 
and a lavatory, all these being above the 
basement In the latter there is a fuel 
tank witli a capacity of 20 tons The 
two Ruston 5-cylinder engines will give 
220 H P each at 350 r p m , and the 
Harland pumps will have a discharge of 
from 40,000 to 80,000 gallons per hour 
against 400 ft head 

Special precautions ha>5e been taken to 
prevent vibration from the engines being 
transmitted to the buildmg Between 







the engine bed and the walls of the 
engine house the basement floor is a 
1 2-m reinforced concrete raft The 
isolating material under the engine bed 
was constructed to the design of Messrs 
W Christie & Grey, Ltd , using 2 in 
“ Corcsil ' cork plates A 3-m layer of 
plain concrete was laid on the r 2-m 
conciete ratt extending under the whole 
building, and covered with building felt 
On this the ‘ Coresil ’ plates ine*jsuiing 
6 ft () in by 2 ft 1 1 in were laid and the 
spaces between were filled with 2 m 
cork plates Building felt with lap 
joints was then tacked to the coik and 
the edges ol this were tuiiud up round 


RESERVOIR AT SEVENOAKS, 

the shuttering for the bed without cut- 
ting The 120 cb yd of mass concrete 
in the bed was then placed 111 position 

The 6-in reinforced concrete roof slab 
of the engine house will be earned on 
two beams having a net cross section of 
15 in by 12 in For raising the (.oncrete 
lor the walls and loof an A C F 2 hoist is 
being used 

Messrs Wm Moss & Sons, l.td , are 
the contractors for the leservoii and the 
engine house ^Ir J C Plumbe, B Sc , 
is the resident engineer The excava- 
tion, sub drainage, and main laying were 
earned out by direct administration by 
the Sevenoaks Wattrworks ( ompany 


Bathing Pool at New Brighton. 

DEST(tNLi) and constructed under the tamed m green and black faience bands 
direction of Mr L St (i Wilkinson, A icaturc of the design is the use made 
MC , M Sc . M Inst C E the Boiough of the cantilcvei in pioducing overhang- 
Engineer ot Wallasey, this bathing pool mg canopies and balconies piovidmg 
was opened m the summer ol i<)^4 The shelter without obstruction, and this is 



General View of Pool. 


whole of the terracing and buildings, com- 
prising dressing accommodation, caf^, 
administration building, pump rrxim, etc , 
were constructed in reinforced concrete, 
the British Reinforced Concrete Engineer- 
mg Co , Ltd , designmg and supplying 
the reinforcement The surfaces were 
rendered with white Portland cement, 
the horizontal emphasis being main- 


well brought out in the photographs we 
reproduce The choice of reinforced con- 
crete enabled the building work, com- 
menced during the winter, to be carried 
out expeditiously Messrs Wm Tom- 
kinson & bon. Ltd , were the contractors. 

A general view of the pool is given 
above, while views of the caf6 are giv en 
on page 52 
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BATHING POOL AT NEW BRIGHTON 




FOYNES HARBOUR EXTENSION. 

Foynes Harbour Extension. 

FLAT SLAB DECK ON “ NOFRANGO ” CYLINDERS. 


In August 1933 a description was pub- 
lished in this journal of the uses of a 
material known as “ Nofrango,” which 
is a fine concrete reinforced with specially 
manufactured jute, sisal, or other suit- 
able fibre and is claimed to be durable, 
incombustible, and Avatertight. In the 
article referred to brief nlr^rence was 
made to the intention of Messrs. Delap & 
Waller, MM. Inst C'.E , to use “ Nofrango " 
cylinders instead ot steel m the construc- 
tion of the new quay at F<Aynes, C'o. 
Limerick, so as to take advantage of any 
possible reduction in cost Particulars 
of this novel work are now available. 



Fig. 1. 


The pier extension (f’lg. 3) is approxi- 
mately 460 ft. long by 50 ft wide, and 
the decking was designed as a two-way 
flat slab 14 in. thick with spans of 22-ft. 
Q-in. and lo-tt. square drop panels A 
longitudinal beam is provided below deck- 
ing level at the edge of the slab (Fig. 4) 
to take the impact of ships and transmit 
the blow to the stiff flat slab (Fig. i) 
which acts as a horizontal girder. This 
beam is also used to support the 9-m. 
diameter round pola larch or Scotch fir 
fenders, which cost only 2S. each and are 
easily replaced when necessary. 

There is no bracing in the sub-structure 
of the pier, and no half-tide work was 
required. Reinforced concrete piles were 
cast in lengths of 54 ft. to 55 ft. and 


were driven in groups of two or three, 
as required by the distribution of the 
loads, to a penetration of afK)ut 40 ft. 
C'ylinders of " Nofrango '' were then 
low(‘red over the groups of piles and 
filled with mass concrete, on top of wdiich 
the caps (Fig. 2) and drop panels were 
cast 111 position to support the decking. 

The total number of cylinders is 6i ; 
the longest is 37 ft by b ft diameter 
and tile smallest 20 ft. by 4 ft 6 in 
diamet<‘r The latter w'cighs 3 tons 
The thickness ot the cylinders is in. 
and th(‘y are remlorced with lour layers 
of jute The cylinders were made on 



Fig. 2. 


temporary w(;oden moulds which were 
collapsed and lifted out . it w^as found 
safe to lift the cylinders 5 days after 
they were finished. 'I'hey have proved 
absolutely waterproof, even when there 
is 30 It. head of w^ater outside. 

A 3-ton loco, crane picks up the 
cylinder and travels along wuth it until 
it comes wuthin range of the derrick 
3) for pile pitching. The 

derrick then takes over the cylinder 
(Fig. 6) and lowers it into the bed of 
the harbour wdiere a small amount of 
excavation has been grabbed out on the 
site of each pier The cylinder is allowed 
to take the bottom and then two piling 
hammers weighing 4-J tons are placed on 
top of it as kentledge. As a result of 


53 





FOYNES HARBOUR EXTENSION 


ICONfRETE 


this tlw' Lylindcrs sink Irom 

I It () in to 2 It into tin miid atter 
which the > an pumped out dry ind filled 
with solid concrete 

In oidti that the cylinders may be 
Idle el iipidly the > aic strapped every 
) It with a lioop lion hand This was 
not ele)ne in tin ease eit the first twelve 
eylinelers hut was iiitroelueeel as an extra 


pieeautiein to cover any erioi in estimat- 
ing' the pre ssiire s that eenne on a high 
cylineler when it is filled with wet cein- 
crete by means of a dump bucket 

The contracteirs are Me ssi s McC affery 
aiiel () ( arredl, eit Liincriek lor whom 
Mr 1 A Simington B \ 1 •is agent 
Mi R T Walki, M Inst C h , is the 
resident engineer 


Extension to Parkeston Quay, Harwich. 


I HIS work eoinpiiscs the extension anel 
wielening ol the existing Londeni eV North 
1 astein Kadwa^ e]ua\ at Parkeston and 
the e onstruetion of two appioaeh via 
duets llu new epiav is i i 2ei ft lejilg In 
14^0 ft wide md pi ov ides thie t aelelitieinal 
steaiiui beitlis \ length of 450 ft at 
the leai of the existing quay was vMeleiied 
by 14 ft (> in to aceemiinoelate a looted 
plattoiin feir the eustejnis c xamination oi 
train ftiiy wageins 


r(> in apait and ene istd veith a f) ft 
dianieter precast eonerete ejlinelei filled 
with concrete , and the whede made:* moiie) 
lithie with the junetieuis ot piles anel 
biaeings Ml the piles weie east in 
lengths of It 6 111 or fo It and weie 
driven tf) a sot e)f 1 in for the last 15 
blemseif i 3 Ion memkev with a 2 ft (> in 
diejp 1 his part of the woik is geneiallv 
illustrated in / /g 1 v\hieh is a view 
looking west t ikeii in JanuaiN le)^^ 



Fig. 1. 


the new qua> is built as a seuics ot 
mam trestles, spaced at 25-tt centres and 
carried on 16-in by 16 m and 14-m by 
14-m precast piles with intermediate 
trestles at 12-ft bin cenitres The 
trestles arc connccteel at their tops by the 
decking and deck beams, and at a lower 
level by bracings m a horizontal plane 
The tront four rows of piles are ib in by 
16 in and the remamdei 14 in by 14 in , 
all reinforced with li-in diameter mild 
steel bars Each mam trestle is fionted 
with a pair of i6-m by i6-in piles spaced 
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The deck slab is b in thii k and designed 
for a loading on the railway tracks eqiiu a- 
lent to i8 lib units of loading, corre- 
sponding to TOO lb per square foot m 
addition to dead load 

Ihe iSorth Viaduct (E/g 2) is 27 ft 
wide by 537 ft long and is built on a 
curve of 10 chains radius It carries two 
tracks serving the goods roads on the 
front of the main quay The design load 
of the deck is 18 BS units The deck 
slab IS b m thick with%iain transverse 
beams 12 in by 24 in and longitudinal 



1 EXTENSION TO PARKESTON QUAY, HARWICH. 


beams 9 in. by 13 in. spaced at 3-ft. lo-in. 
centres. 

The South Viaduct { 1 ^'ig. 3) is 16 ft. 
wide by 498 ft. long ; it has a radius of 
1 1 -J chains, and carries a single-line pas- 
senger track. The decking, designed for 


spaced at 12-ft 6-in. centres measured on 
the centre line of the curve and disposed 
radially. The precast piles vary in 
length from 37 ft. to 43 ft. The cost of 
the reinforced concrete work was approxi- 
mately £120,000. The whole of the 



Fig. 2. 



Fig. 3. 


the same loading as '"that carrying the 
passenger track on the main quay, con- 
sists of a 6-in. slab with 12-in. by 26-in. 
transverse beams and 9-in. by 13-in. 
longitudinal beams at 3-ft. lo-in. centres. 

The trestles in both viaducts are 


works were carried out to the design and 
under the supervision of Mr. Chas. J. 
Brown, Chief Engineer Southern Area, 
London & North Eastern Railway Co., 
by the Yorkshire Hennebi(iue Contract- 
ing Co„ Ltd. 
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BERTHING ARM AT CLACTON PIER. 


Berthing Arm at Clacton Pier. 


This extension to Clacton pier [IHg. i) 
provides berthing accommodation for 
pleasure steamers. It has an overall 
length ot 315 ft, and a width of 30 ft., 
and accommodates three ships. I-a.nd- 
ing platforms of Jarrah timber have 
been constructed at 0 ft. 3 in below top 
deck level for the use of passengers at 
low tide. At high tide the deck is 6 ft 
above the water ; the total lieight above 
the sea bod is 30 ft. 

The mam structure is constructed 
entirely in reinforced concrete and is 
supported on piles, 15 in square by 
42 It. long, driven to a rake ol i m 5 


From these equations it will be seen 
that the amount of side thrust P capable 
of being taken up by the piles for a given 
dead load W is limited by the capacity of 
the piles to take tension. Therefore, to 
increase the dead weight of th« berth and 
consequently its lateral resistance a novel 
arrangement was resorted to. 

The end of the berth was constructed 
with closely-spaced raking pile trestles 
consisting of 22 piles surmounted by a 
reinforced concrete box (Fig. 3), 19 ft. 
long by 30 ft. wide by 8 It. deep, filled with 
280 tons of stone. 

An impact on any part of the berth- 



Fig. 1. 


and arranged in trestles of four piles 
(Fig. 2) tied together at the top by a 
cross beam ; the trestles are spaced 
generally at i^-ft. centres. This tre.stle 
arrangement provides great resistance to 
shocks from berthing vessels, the lateral 
forces being resolved into direct compres- 
sion and tension forces in the piles. If 
we consider the forces acting on one pair 
of raking piles, let \V be the available 
dead load, P the side thrust, and C and 
T the maximum compression and tension 
forces allowable in each pile, 

then wW 25 _ p^y i 5 r 

V 10 V 2 

and + P\/ — = C. 

V 10 V 2 


iiig arm will be. transmitted through the 
deck to the trestles and ultimately to 
the strengthened end. The decking acts 
as a horizontal girder with the edge 
beams as compre.ssion and tension flanges, 
and for this purpose the edge beams are 
heavily reinforced. 

The main fender piles consist of two 
14-in. square baulks of greenheart and 
turpentine bolted together and faced with 
brushbox rubbing strips. The tops of 
the fender piles are arranged in vertical 
grooves set in the concrete edge beams. 
Built into the concrete behind the grooves 
are spring buffers capable of taking a pres- 
sure of 30 tons for a compression of 2 Jin. 
The more sheltered parts of the berth are 
provided with single piAes of greenheart 
or turpentine timber, 16 in. square, and 
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BERTHING ARM AT CLACTON PIER, 


the timber walings are of creosoted Oregon 
pine 

The work was executed under difhcult 


cantilevered out first from the existing 
pier and afterwards pushed on to the 
staging piles already driven As the 



Fig. 2. 

weather conditions and w'ls completed in staging was completed the pile frame 
just undci SIX months Timber staging was cncted and moved out to drive the 
piles were tiist dintn from i irame raking piles through the sea bottom into 



Fig. 3. 
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BERTHING ARM A7 CLACTON PIER 


hard Platimorc sand The piles weigh 20 it b^ing onstructcd ot leinforced 
nearl\ tons each Ihe centering was concrete and the rest in timber, made 
then t ice ted if)r the deck and beams in such a way that it can be ejuickly 

Ihe deck w is htted with seven Bean lowered te) the deck 

t>pe be)llaids At the outer e nd a signal Ihe vvoik was elesigncd and earned out 
mast ^e) tt high was eiecte'd the kmei by Messrs ( hristiam & Nielsen, Ltd 


Coal Bunkers at Accrington. 


I HI two bunkers she wen in I i 
leeentL ereeted at Veeiington aie 
ecpnppeel with wcighbiidge pi itteirm 
larry ele e k anel woiking house inel have 
cap ic I tics ol 600 ind <jeio tons of coal re 
spcetiv e 1\ 1 heir o\ er ill Ik ight is 1 10 ft 

T in Die f)l in elune nsions ue ^6 It bv 
31 It eivtidl ini the (lOo ton hunker 


main lioppci slopes, as in beam No 13, 
te> tie into beams marked Nos 15 anel rb 
Be mis Ne)s 15 and j6 so tai as horizontal 
thrust was eoneerned, v\ore thus reduecei 
tt> a span ot about ii ft making a narreiw 
beam possible {I ig 4) 

1 he eornbm xtiein of pilasters anel beams 
{I tg 5) giM s the biiiike 1 a pleasing 


/ 

} 



Fig. 1 


and 3O ft by 45 ft b in tor the e)oo ton 
bunke 1 V plan and cross sections ol the 
600 ton bunker are illiistratcel in J 2 
and details ot the hoppeis aie shown in 
I ig 5 The designs weie prepared by 
Mr A S Crrunspan, B Se M Inst C h 
\s the lairv deck had to bo kept cleai 
of intermediate^ eolumns, be^ams maiked 
Nos 15 anel 16 {tig 2) hael to span about 
34 It The eiosb hoppers were made use 
of and these were earned beyond the 


appearance, a factor not to be overlooked 
ill sti ueturcs of a purely industrial nature 

Ihe bunkers art actually filled with 
750 and 1 050 tons of coal The total 
(]uan titles ot concrete and steel tor the 
900 ton biinke^r were 1300 tons and 84 
tons respectively 

I ig 6 2, 3, 4 and 5 are given on the 
following folders The work was came * 
out by the Monohtlye & General Con 
struction Co , Ltd 
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to Morning Lane and is 126 ft deep with 
a total floor area of 50 000 sq ft In plan 
it IS channel shape, each of the wings on 
one side being 42 It 6 in long by 52 It 
wide From ground floor level to the 
top of the parapet around the flat roof 
19 43 ft in Ihere are three floors 
above ground level with story heights 
of II ft i^ m , 10 ft ij 111 9 ft and 

9 ft 5J in In addition there is a bise 
ment 9 ft high 

Design. 

In the direction parallel to the front 
elevation the columns are spaced at 14-ft 
9-m centres In the rectangular direc- 
tion the spacings are three at 14 ft 2 in , 


bars in two layers in the 1 ittcr thcic are 
two bars in the same vertical plane I he 
leinfotccd couen tc floor slabs are ^ in 
thick while the in roof slab is earned 
by 12 in by 8 in m iin beams and 10 m 
by 5 m secondaries 1 he spandre I beams 
connecting the exterior columns are 12 in 
wide and ft 0 in deep they extend 
3 ft alxivc the level of the concrete 
floor slabs At roof level the spandrel 
beam forms a parapet 15 m wide and 
3 ft 9 in high , above the mam entrance 
the total depth of the beam is increased 
to 7 ft 9 in to give a 6 ft parapet 
Exterior columns are rectangular m cross 
section and interior columns are octagonal, 
the widths of the latter across the flats 
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FACTORY AT HOMERTON. 


ICONCRETB 


boinf? i8'in., 15 in., 14 in., 12 in., ,'incl 12 in. 
respectively in the vanou.s storie.s. 

Over the main entrance tliere is a 
reinforced concrete canopy 14 ft. 2 in. 
lonp: with an overha nfif of 2 ft. 4 in. The 
canopy is 12 in. tliick and is monolithic 
with the spandrel beam ot the first floor. 
A detail js shown in Fig. 2. 

Finishes. 

The exterior of the reinforc(‘d concrete 
front elevations and two returns was 
finished with Messrs. Merger’s Matroil, a 


Construction and Concrete 
Proportions. 

In constructing the foundations for the 
Columns mass concrete blocks 7 ft. 0 in. 
square and 3 ft. deep were cast in situ 
and covered with a layer of asphalt. 
On the latter the 4-ft. square* by 2-ft. 
ileep reinforced concrete footings were 
constructed and surrounded by a.sphalt 
which was afterwards ccinnected to the 
asphalt in the basement floor, thus form- 
ing a completely enclosed basement tank. 


Z finiif Vl 




Fig. 2. 



washable oil bound Avater paint, in a 
buff .shade The remaining (‘levatioiis 
are in reinforced concrete with London 
stock brick curtain walls. The interior 
Avails and ceilings have been painted Avith 
Matroil " sunshine yi*tlov\ ’’ with dados 
in Berger l\)mpeian enamel paint of a 
light tan colour. Magnesite composition, 
in a shade to match the dado, is used as a 
floor finish. 

There are two reinlorced concrete 
.staircases leading to the roof and provided 
with concrete hoods, that at the main 
entrance being finished in terrazzo and 
the other in granolithic. In the entrance 
hall and on the main stiiircase the walls 
have been finished with tiles to a height 
of 5 ft. 6 in. above the terrazzo skirting. 
The roof carries the lift machinery and 
supports a steel tank on reinforced con- 
crete bearers. 


The ba.scment has a 6-in exterior rein- 
forcetl concrete wall, a ij-m. asphalt 
layer, and a ()-in internal reinforced 
concrete Avail The 6-in. reinforced con- 
crete floor slab was laid on 3 in. ol plain 
concrete covered with a.sphalt. 

Coarse aggregate not exceeding 2 in. 
in size Avas used in the concrete for the 
foundations, and J-in. flint chippings Avere 
used in the reinlorced work, except on the 
front elevation where the maximum size 
of the aggregate was | in. In the rein- 
forced work and the concrete lor the tank 
the proportions used were 6 cwt. of Port- 
land cement to 13^ cb. ft. ol sand and 27 
cb. ft. of coarse aggregate. For the mass 
concrete below the footings the proportion 
ot cement in the concrete A\as reduced to 
4 cwt. to 27 cb. ft. of ballast passing a 2- 
in. ring. The aggregates yvere supplied by 
the St. Mary's Wharf Cartage Co., Ltd. 
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SEWERAGE WORKS AT DARTFORD. 
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Sewerage Works at Dartford. 


IHJ extensions which are now approach- 
ing completion at th( Long Reach works 
ot the West Kent Main Sewerage Hoard 
afford typical examples of the application 
ol reinforced concrete to modern sewage 
works practice I he schemd comprises 
a set of three sludge digestci tanks with 
a power station, boiler house booster 


1 he power station, in which pioMsion 
is made foi lutuie t‘xtcnsion, is a complete 
remfoiced comreti structure with a clear 
loof span ot 43 It , the frames being «it 
12 in centies the flat loof loims a 
cooling pond for the water used by the 
two 250 h p gas engines which form the 
mam ei|uipment of the station 



Digester Tank during Construction. 


house and foundations to a gasholder and 
purihcation pl.int The tanks, 85 ft 
diameter ancl zq ft d« ep, are arranged 
in clover leal loimatioii with the inter 
space used as a sludge well and are 
covered b\ a leinioiwcd concrete gastight 
double roof lesting on a stiuctiiral steel 
framework Ihe seal of the roof, which 
rests on the wxdls, is lormed by a copper 
strip joint 


In view ()1 the iiatuif of the site, the 
whole of the works wcit c«iiried on eivcr 
700 West Kotinoff pile^s 15I m diameter 
Ihe cntiie construction was earned out 
to the designs ol the British Remfoiced 
Cemcrete hngme'eimg Co Ltd, under 
the instructions of the Chief I ngineer of 
the lioaid Mi \ R Scott Muii ay The 
contracteirs are Mcssis A Jackainan dc 
Son, Ltd 
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LINING AND WATERPROOFING A RESERVOIR ICOMCRETB 

Lining and Waterproofing a Reservoir with 
Gunite and Asphalt. 


The Prtstwich No i Rtstr\oir of the 
Maiuhcstcr Corporation was constructed 
about T8O7 and h is a c ipaci ty of appro xi 
matdy 30000000 j^allons Ihc bottom 
had ])ten lined with bru k and th( slopes 
had been pile he d Certain poitions ol 
the pitchiuf^ hid from time to time been 
concuUd or treated with cement slurry 
Tig I shows the condition of the slopes 
piior to the new waterproof lining 

Ihe floor was lined with J in of 
asphalt, in aeeordancc with the s^ ecifi 
cation of the Natuial \sphalt Mine 
Owners and Manufacturers Council 111 
which Irmidad J aki asph ilt was an 
integral part C)ii the upper 17 ft of the 
slopes, unrein forced gunite i in tliick was 
applied on the rem under of the slopi s 
the gunite was applied to a thickness ol 
not less than 2 in and w is reinforced 
with 13 R C electrically welded fabric 
At .ill corners and points where the 
slope changes niateiially the gunite is 4 in 
thick for a distance of \ ft to 0 ft wide 
and contains two layers of le in force nient 
the shooting of the doiibh thickness at a 
corner is shown m Fig 2 

Ihe total area of the lining placed under 
this contract is 247,500 super feet and the 
contract price was appioxmiatcly /.8 250 
The work was commenced ibout Decern 
ber 1 1933, carried on continuously 



Fig 1 


during the winter and conijileted eaily 
in May 103^ Ihe woik was executed 
by the Cement Gun Co ltd the f im- 
mer & Trinidad Lake Asphilt ( o I td , 
weie sub contractors foi the asphalt work 



Fig. 2. 
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GRAIN SILOS AT AVON MOUTH. 


Grain Silos at Avonmouth. 


Ihise silos wen completed last year for 
Messrs R & W Paul ltd Ihe totil 
capacity is 5,500 tons of fjrain which is 
stoijed m 21 bins each tt It square and 
g( nerally 100 tt high 1 our of the bins 
arc divided into thrc( com part me nts to 
scive as delivery bins The bins in 
covered with a remtorced conente floor 


mast hoist plant from which concrete 
uas taken by barrows was used for con 
ereting the superstructure 

Steel scaffolding was trected ill round 
the building irul inside thi bins with 
sloping gangw i\ s 111 the outside scaffold 
mg as shown in the illustration An 
elevator tower was constructed at ont end 





Grain Silos at Avonmouth 


over which is a flat concrete roof The 
overall dimensions of the building are 
g8 ft 6 in by 36 ft by 132 ft to the mam 
roof, the tower extending to a furthei 
height of 12 ft Ihe foundations consist 
of 236 pre-cast reinforced concrete piles 
50 ft long , two piling frames and a 
5-ton travelling steam derrick were used 
One half-yard mixer, discharging 
dir^tly into the bucket of an Insley 


of the building Timber forms were used, 
a single lift 3 ft high being htted over 
the whole area After concieting each 
3 ft lift the toi ms were struck and rt hxeil 
at ihe higher level by means of special 
clamps This mi thod did not require 
any ties through the walls and was eeo 
nomicdl in laboui and materials 

The surfaces of the concrc tc w ere nibbed 
down immediately the formwork was 
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GRAIN SILOS AT AVONMOUTH, 


struck, leaving a finish which did not Ihe architects for the work «ire Messrs 
require sul)se(}iu nt treatment J<diii Claike & Son, J'/LRIBA , the 

An extension of the sanu lontiactcon reinloiced conciete designeis aie Messis 

sisted ot ])ilmg lor loundations lor a new f. (r Mouchel & Partneis, Ltd , and the 

mill ]n\i)lving j pitc ist ttinfoiced con tontractois Messis Stewart Partneis. 

Crete pilts 14 in by 14 ni by 50 it long. Ltd Ihe steel scalfoldin^ was supplied 

some ol winch wuc ( \ tended to 60 It and erected liy S( attoldin^ (Gu at ^hitam), 

and re diiveii Ltd. 


Crude-Tar Storage Tank at Wandsworth. 

din l,ngi cindc t<ir sloiagc tank des Irom a coiuicte sump in the bed of the 

cribtd w IS constiucted dining tlu wmtei canal allowed the siibsuilaci watei to be 

ol 10^^ \ at a mw tai distillery at kept down to loundation level during 

Wandswoith foi IVh ssrs ( tow C .itchpole pi ogress ol the work, .ind l.itei the wails 
A(o Ltd Ihnlt in thi‘ bf d of a disused ol the sump were canu'd up to the 

canal the tank is 150 ft long liy 75 It level ol the banks to allow the sub 

wide it IS divided into one' laige and suitace watei level to be contiolled by 

two small c ompaitments, and has a total puTTqung should this lx necessaiy m 

storage capac ity oi approxinuitely Hoo,ooo future 

gallons Idiotogniphs taken duimg the As the existing walls along each bank 

construction ol the* hmk tire icp odiie ed weie in good condition, concrete slabbing 

bedow and on the facing page (> in thick was east against tlu inside 

the flooi of the tank consists ol a rem faces to form the side's of the* tank, so 

f(.)rced conciete slab, founded eiii ballast that only the end and division walls, 

and laid to the same levels as the under- which span between flooi and roof, le 

side ol the* lootings of the existing brick c|uire'el to be designed for then full load 

walling tilong each bank ot the canal Ihe cover slab is supported by an arrange- 

In one direction the slab is cuiitinucxl lor ment of beams and columns of conven- 

[20 ft along the canal bed to loim a tional design but ot somewhat heavy con- 

foundation lor two large cast iron tanks stniction The cover is required tor 

A system ot agricultural chains nuiiatmg stoiage purposes, and it was estimated 
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CRUDEST AR STORAGE TANK AT WANDSWORTH. 


that the loads to be cairied would be the 
eqiiivMlcnt ot a uiiiloimly distributed 
sujXTimposed load of 6 cwt per square 
tool The work was designed by the 


Expanded Metal Company, Ltd , who 
supplied the reintorcemenl and supervised 
the construction The contractors were 
Ihe Walker-Weston Co , i.td 


Repair of a Coke Hopper with Gunite. 


A I’spiCM example ol tJie ctment gun 
method ot lepairmg and stieie honing 
reinlorttd concicte is set n in the itpaii 
ot a cf)ke hopper at tlie woiks ot the 
Wakeheld Caslight ( ompanv I he hop 
pel, which was eonstiiicted during the 
wai peiiod, rcuntly g.ive gioiinds foi 
concern, as patches ol the int<iioi con- 
( rete sui fact , cracked by the heat ol 
occasional coke fires, flaked oft and lelt 
the icinfoi cement expost d the thomi- 
cals pit-.ent m the coke t .lust d lapid 
corrosion to t.ik(‘ plact*, <infl a number 
of the bais were corrotletl light thiough 
The sloping conen te walls wc le then worn 
down by the abrasion ot the didmg coke, 
and m extreme cases only a thin outer bkirr 
was l(*ft I)etciror«Ltron had also occurred 
in the main supptrrting beams through the 
concrete top breaking away, so that the 
compression reinforcement was wnthout 
pnitection Irom corrosion <intl abiasion 
the engineer and manager, Mr (' W 
M'artl, \ M Inst C F , had repairs put in 
hand by means of the cemt nt gun All 
tlismtegiated maternal was Inst carefully 


chiselled out with light piKiiinafic liam- 
nuis N( w lemfoicement was insetted 
to take th(‘ jilacc ot the corroded bars, 
and the depu ssions were then tilled with 
gnnitc t<i till line ot the original sin lace, 
as much .is ^ in of niateiial being lequned 
m pkuc's lh(‘ m un Ixams wire next 
examint (1, and rt conditioned one by one 
on similar lints Finally tlu wdiole in- 
tcMior ol tire stiucture was cleaned down 
and roughened ioi bond, and tlie hopper 
was r(‘sui faced Ihioughout with a 2 in 
layci ot y 1 gnnitt', which embodied a 
special square mesh lenitoic eiiient to pre- 
vent cracking under the range ot tem 
per a tun whicli obtains 

these repairs liav(' restored the struc- 
ture to a new condition at a traction oi 
the cost of demolition and reconstruction 
Not only have defects been eftectively 
remedied, but the new gunite wearing 
surface, applied under ( onsuhn able pres- 
sure, IS a i.ir more durable material than 
that ot winch the hopper was originally 
built The woik was carried out by 
Messrs Whitley Moran & Co, Ltd 





FOUNDATIONS AT HYDROGENATION PLANT. lCON(!^RETE 


Foundations at Hydrogenation Plant. 


Exiensive foundation work has been 
carried out lecently by Messrs Brims & 
Co , Etd , of Newcastle on-lync, for the 
new plant just completed at 13 illingliam- 
on-Tccs by the Imperial ( hcmical indus- 
tries, Ltd , for tlieii ' oil from coal " 
jiroccss Vibio cast-in-situ piles up to 


forged steel drums used in the hydro- 
genation process hig l shows this crane 
and its track, 460 yd long, consisting of 
two large reinforced concrete capping- 
beams resting on Vibro piles and each 
carrying a pair of ri2-lb rails, 

reinforced concrete tie beams at 6o-ft 



Fig. 1. Crane Track at Billingham. 


54 It in length are being diiven by h\e 
70-ft flames Over 2,300 of these piles, 
under the British Steel Piling C o 's 
patented system, we're driven on this site, 
in addition to numerous precast conciete 
piles lequind at special places 

Practically all the buildmgs and struc- 
tuies are carried on piles, including the 
170 ton 1 itan ciane which handles the 


centres connect the two capping beams 
which arc flush with the ground and 
straight and level throughout 

The contractors handed over a com- 
pleted portion of track to the crane 
erectors. Sir Wm Arrol & Co , 1 td , in 
3J months from starting work, and 
finished the whole 460 yd ol track in 
7 months 


BINDING CASES 

FOR 

** Concrete and Constructional Engineering.” 

Binding cases for the 1934 volume of “ G>ncrete and Construc- 
tional Engineering ** are now ready, price 3s. (by post, 3s. 3d.) 
each. These cases are cloth covered, with the title of the journal 
and the date of the volume blocked in gold on the side and spine. 

If desired, we will undertake the work of binding at an inclusive charge 
of 65 ., plus 9d. postage ; in this case the twelve numbers should be 
sent post paid to Concrete Publications, Ltd., 20 Dartmouth Street, 
London, S.W.l. For the information of those who may wish us to 
complete their sets, copies are available of all the numbers issued 
during 1934, price Is. 6 d. each. ^ 
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FLATS AND GARAGES, MANOR FIELDS, PUTNEY. 

Flats and Garages, Manor Fields, Putney. 


Some interesting reinforced concrete work 
has been embodied in Manoi Fields 
Estate, Putney, for which Messrs John 
Lamg & Son, TAd , are the c ontractors 
and Messis Coleridge, Jtnmngs dc Soimc 
now the architects The estate comprises 
12 acres of gardens, fourteen blocks con- 
taining 232 flats over 100 garages, and 
more than a mile of conciete roads 
Tn order to economise the space oc 
cupicd by garages some o1 ilwse have 


between the Imcs of garages arc spanned 
by forty (oiicrctc beams With the ex- 
ception of a few beams subject to heavier 
loading, these are g in by 23 in in sec 
tion, reinforced with eiglit i-in rods in 
two rows in the bottom and two | m 
rods in the top, with J 111 diameter 
stirrups This work was designed by 
M(ssis Jwisttt] Reinforcements Ltcl 
Iht. top {)f the concrete slab is co\tred 
with asphalt and provides space for thiee 



One of the Blocks of Flats. 



Garages beneath Tennis Courts. 


been built in two decks with the lower 
ones below ground, the concrete roof of 
one deck forming the floor of the garages 
above Another block of 60 garages is 
built pcirtially below ground level and 
the complete building, including under- 
ground roadways and turning spaces, is 
roofed with a remforced concrete slab 
5 in thick, 15 1 ft long and 124 ft wide 
This slab is supported at lo-ft centres 
by walls or beams, and is reinforced with 
Twistcel The 24-ft roadways which run 


hard tennis courts with a run back ol 
22 ft at each end 

In addition to the concrete loads and 
garages, leinforced concrete is largely 
used in the blocks of flats, the floors and 
beams being constructed in reinforced 
concrete, as are the roofs, mansard slopes, 
and dormer windows The bay wmdows 
in the lounge of each flat are supported 
by a cranked cantilever beam also in re- 
inforced concrete The total value of the 
estate is about ^500,000 
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CANlhFN BU II DING AT LUIOh 


rCONtRETE 


Canteen Building at Luton. 


lin whole of thf sup( istiiicture of this 
builflinu; it Luton is in n inforccd concitte 
the span of tht roof Ixin^ 72 ft in the 
eh IT and the length of the main hall 168 
ft C)n eacli side t)f th( main hall art side 
wings also of itiiiloiced concietc, each 
having i span ot 56 ft 1 he ribs ot the 
roof an dtsii^m d as Irtc ]OinUd at ground 
live) with i tit bt am unde 1 the floor the 


ing so that plaster would not be neces 
sary and the lesulting surface was found 
to give a suitable iinish wht n distempered 
The foundation w Oik basements etc, 
weie comiru IK ed on December 15 j<H 3 
ami brought to giound level m'laiiuaiy, 
19^1 ihc main structuie from ground 
levtl and tht side wmgs weic eoni 
pletcd in twelve weeks, notwithstanding 



Interior of Main Hall. 


cohunns irt earned down to the ehalk 
As tht wmg walls aie of a light natuio it 
was not dtemed advisable to use these to 
take any of the thrust from the rniui 
building and tht be ains in the mam hall 
wtrt thtrcloie elt signed as self eoiitamed 
me mbt rs Ihe root be tween the sc beams 
IS only m thick reinforced with John 
stm s tabne the gtneial remforee ments 
consisting of rounel steel bais and links 
Ihree ply wood was used on the shutter 


lather severe weatht r eoiiditions Rapul 
hardening Poitland cement was used 
throughout When the tempciaturc was 
at fiie/ing point and below the mixing 
water was heated anel thi work was 
eovered immediate^ly it was placed 

Messrs L flovvard tSc Partneis arc the 
architects the rcinfoncel eomiete design 
IS by Johnsons Kcinforeed Cemerete 
Liigine Cling Co I tel and the work was 
earned out by C onciete Struetiiies T tel 


Concrete Bungalow. 


Tfii eonen te bungaleiw illustiated on 
page 71 Ills riecntly been c(»mpleted at 
f reshw ltd Ray Isle of Wight The 
choice of mateiials was left entirely to 
the designers (Messis C V Howies & 
Partners) and as the district is subject 
to driving mist and budden changes of 
temperature it was decided to use eon 
Crete Another factor which influenced 
the use of concrete was a stipulation by 
the client that the stiucture should not 
reepiire repairs or decorations for many 
yeais Cream coloured Portland cement 
was used lor the lace A retaidcr was used 
on the shuttering, and this gave a sur- 
face resembling pebbledash 


In order to insulate tiic walls they 
were built with an inner skin of pre^cast 
Aerocrete blocks east on the site 
this material was also used in 5 in blocks 
for partition walls to make the rooms 
sound-resisting The interior ol the walls is 
rendered with eemc nt mortar ct dings are 
lined with wall boards, except in the bath- 
room and kitchen where white glazed asbes- 
tos sheets about 4 ft square were used 
The chimneys and walls, which are 
4i in thick, are of reinforced concrete 
throughout We are informed that after 
18 months since the walls were built 
there is no sign of the sipallest crack or 
of condensation 
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Reinforced Concrete Bungalow. 

(See page 70 ) 
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COAL WASHhRY AND BUNKERS A1 CARDIFL 



Coal Washery and Bunkers at Cardiff. 


Thf cocil w.ishcry and bunkers illustrated 
are at present bcinj^ erected at East 
Moors Works ( .irdiff lor The British 
(Guest Keen Baldwins) lion ^ Steel ( o , 
Etd All the lmildins'5 in tins poition 
of the plant v\ ill lx in reinforced concrete 
and comprise two iinderEjround receiving 
hoppers, w igon hoist and tipplers a 
rect ingular building to house the washing 
appaiatiis sixtttii ( ircular drain igc and 
blending bunkers iiiishtr liouse and 
cUctiical distiibution house and storage 
reservoirs I he nndeigiound itctiving 


screens conveying machinery and pumps 
Above this level are two settling sumps, 
each of 04 000 gall capacity, a pump 
sump of 08, 000 gall capacity, two dust 
biinkirs each of 25 tons capaerty, and a 
dirt bunker of 05 tons capacity Above 
the top of these bunkeis is the coal wash 
mg apparatus, and a clean water storage 
tank IS piovided on the root 

Ihe'rc are sixteen circulir drainage and 
blending bunkers each 20 It diameter 
and giving a totil storage ol 3 000 t ins 
ol washed coil I he liottom ol each 



hoppers each has a capacity of 40 tons 
A pit lb provided under the hopper to 
accommodate the discharge conveyors, 
and a tunnel accommodates the feed 
con\cyor leading to the washery The 
structure supporting the wagon tipplers, 
including the housing for the winch and 
motor, IS constructed in reinforced con- 
crete, and tins structure is continued to 
form a supporting structure for the wagon 
hoist 

J he washery building is approximately 
40 ft 6 in long by 46 ft 6 in wide by 
I Oh ft high The lower portion of the 
building accommodates the dewatering 


compartment is conical in shape and 
provided with a single opening to dis- 
charge* by feeders on to the collecting 
conveyors The bunkers are supported 
internally on hexagonal columns and 
externally on the circular walls which 
arc carried to the ground level for this 
purpose These walls are continued above 
the bunkers, and a concrete roof forms a 
housing for the distributmg conveyors and 
troughs 

The coal crushing and electrical dis- 
tribution house IS 55 ft 6 in long by 
30 ft 6 in wide and 3p ft m height 
This buildmg is divided mto two com- 
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COAL WASHERY AND BUNKERS A1 CARDIFF 


partmcnts by a division wall in order to 
separate the crushers from the electric 
motors and apparatus purs ot 

large double* doors and sp(cial lilting 
beams are provided for the introduction 
of the m ichmerv 

The storage reservoirs luive a total 
capacity of 1 56 000 gallons and arc divided 
into three comp irtmcnts then will bt 
an access outlet trough running the full 
length and a pump sump md pit to 
accommoditi the pump 1 Ik whok of 
the rescivoirs and sumps will lx eon 
btructed below ground k vel in ord( r th it 
any surplus watci irom llu w ishtr\ can 
be drained into thim by gn\it^ 7 lie 
( iiculai bunkers will be constiucUd by 


continuously moving foims but the other 
structuies will be carried out by ordinary 
methods 

Th( ground undei the site is water 
logged and eonsequently all pits and 
sumps aie designed for external water 
pressure md arc heav> enough to prevent 
floating All roofs will be flat of the 
slab ind beim t>pe ihe windows will 
ha\e uinforcfd concrett frames to avoid 
corrosion caused by gases from the cok( 
ovens 

The rtinfoiced conciete woik is de 
signed ind being eonstructed b) Messrs 
Simon (lives 1 td who also dt signed 
and are supplying tin whok ot the 
conveying md ( o il wishing apjiiritus 


Covered Reservoir at Wealdstone. 


Tht 11 s( rvoir illusfrati d h is n < entlv be< 11 
complebd for Messrs Kod ik ltd it 
their works at Me ddstoiu It has i 
capicity of 400000 gallons the roof slib 
being at ground level Ihe v,olunms and 
foundations ha\ c been de signed to allow 


foundations md suspend the floor shb 
11k root sill) has Wen tie signed on the 
flat si lb principle aceoiduig to the new 
( )ek of Pi K tice 

lie design md construction of the re 
inforecd concrete work weic earned out 



for the construction of a three story 
building over the reservoir the ground 
and first floors to carry 2 cwt and the 
second floor i J cwt per foot super 
Some trouble was experienced with the 
foundations due to the presence of a 
filled-in pond at one end of the site and 
here it was necessary to deepen the 


by Messrs Bieiium & Partners Ihe 
excavation was commenetd during Ihe 
last week in July last and the reservoir 
was tilled for use during the thud week m 
October Ihe tliu f story building over 
the reservoir was comineneed at the be 
ginning of December and is now uc ning 
completion 
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SURFACE IREATMENl OF CONCRETE ICORCTRETB 

Surface Treatment of Concrete. 

PRACTICAL HINTS AND DETAILS OF COSTS. 


1 HI Ri IS a close but not very obvious 
connection tx^twecn the detail design of 
a concuU bndgt factory, etc, and the 
type of surlact linish to be adopted, since 
S(mi( of the latUi definitelv require that 
the rciniorccnu iit should have more co\cr 
of concute than is itcjuiicd with others 
Paititulailv on the sollits ot biams and 
slab 111 bridges ov(i \\atci\vays, an e\tr<i 
i in ol cover lieyond the custoniaiy 
allowance is almost essential wh<n bush 
hammering or acid tn atment however 
carefully applied, is pioposed Norn in 
ally the covei on slab reinforcement i*? 
J in , blit in practice there is a risk of 
this be'ing reduced during concrc te placing 
by distill bance of the blocks stones or 
other means of keejiing the bars above 
the centering I he be^ttcr and more 
energetic the tamping the nioic danger 
there is of distiubmg these 

Bush Hammering. 

The advisability ot removing th(' sui 
face from thin reinlorced concrete walls 
exposed to the weather may be questioned 
on the ground that the sin face skin forms 
a waterproof layer the removal of which 
may allow moistuic to reach the steel 
wheie it IS close to the suiface Flu 
possibility ol weakening a stiuctuie from 
this cause would be greater if heavy bush- 
hammering were adopted with consequent 
fracturing of the aggregate Ihis point 
does not arise m mass concrete work or 
in rein Ion cd concrete work wheie the 
steel is well covered, ond permeability of 
a surface treated m this way could be 
reduced by using a riclu r concrete 
mixture oi one containing a greater pio 
portion ot sand 1 he slight permeability 
of the surface resulting from the removal 
of the skin of cement has, however, an 
iBsthetic value m that concrete so treated 
weathers m the same way as a hard stone 
or granite, and does not become streaky 
as a cement suiface so often does 

The comparative costs ol bush ham- 
mered concrete and dressed natuial stone 
arc of interest In a mass conciete arch 
the concrete costs about 405 a cubic 
yard, or 15 6 (^ a cubic foot in place, to 
which has to be added the cost of bush- 
hammering Natural dressed stone, on 


the other hand, costs about i8s a cubic 
foot in place , it the dimensions of the 
stone are 3 It long by 1 ft 6 in wide by 
15 in thick and the thickness of the 
dressed f.ue, measured over the drafted 
margins is 2 m there is a backing 3 ft 
by i ft U 111 by I ^ in which has to be 
paid for at 185 a cubic foot Considering 
a bush hammeied pre cast concrete block 
of the same dimensions, the cost of the 
backing is only is bd a cubic loot, so 
that the saving by using conciete is veiy 
evident No question of strength arises 
Hectiic or pneumatic drive is generally 
ustd for power operated bush hammers 
In the latest models the hammer is m 
the form of a disk, which reduces the 
i ost of n newaJs when the teeth become 
woiii A typical elec trically driven tool 
weighs about 1 1 lb and has a disk 
measuring in diameter with 24 cutting 
teeth Lach disk will treat to or 12 
yards of conciete, and the cost of the 
replacement is 15 bd With this type of 
tool which costs about £^o a man can 
treat up to 2 sc^ yd per hour, cutting the 
Lice of the concrete to a depth of about 
m It less penetiation is needed, or if 
the concrete can be treated at an early 
age, a lighter and cheaper tool ean be 
used which will cut the face of the con 
Crete to a depth of about 111 , that is, 
it only removes the surface *skm 

Bush hammering has sometimes been 
executed a fortnight after placing the 
concrete, but the generally adopted mini 
mum time is three weeks In practice 
the work cannot be done economically 
until all shuttering is stripped, which 
may be a matter of several months It 
IS uneconomical to do the bush-ham- 
mering m small areas as the shuttering is 
taken down 

At Wansford Bridge the aggregate was 
obtained on the site from a glacial drift 
ol flint and limestone, and the maximum 
size permitted was 2 in instead of the 
customary J m The effect of using this 
aggregate was that the surface had the 
appearance of being inlaid after it had 
been bush-hammered, some of the large 
limestone pebbles being broken so as to 
expose their unweathered mterior to con- 
trast with the rounded aggregate exposed 
on removal of the cement film. 
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THESE BRUSSELS EXHIBITION BUILDINGS 


STAND ON 


ROTINOFF 

SHELL PILING 


The foundations 
and for that matter 
the whole contract 
were carried out 
by ENCEMA licen- 
sees for the Rotinoff 
system in Belgium 


The mam buildings for the Brussels Exhibition stand on Rotinoff 
piles, the piling having many points of interest 

The hinged parabolic arches, shown in course of construction, are 
supported on Rotinoff raker shell piles, driven at a rake of 1 in 3. 

Altogether more than 1,500 Rotinoff Shell Piles were driven on this 


The Rotinoff piling system embodies many outstanding advantages 
which are set out in a booklet which also gives tabulated information 
relating to a large number of varied contracts and will be sent on 
request. 

WEST'S ROTINOFF PILING & CONSTRUCTION Co. Ltd. 

REGENT HOUSE, KINGSWAY, W.C.2. T.i«phon.: Hoibom 4000. 
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SURFACE TREATMENT OF CONCRETE, 


Scrubbed Surfaces. 

'ihe simplest and cheapest method ol 
exposing the aggregate is to wash off the 
cement with a stiff fibre brush and plenty 
of water as soon as the concrete is hard 
enough to permit this being done without 
loosening or picking out pieces of aggre- 
gate or pockets of sand For biushing 
hardened concrete \Mre brushes with fiat 
bristles, such as are used by hiitc ht rs for 
scouring blocks, may bt t rnployed 
These have the auvantagr that the 
bristles pass through holes in a movable 
plate and may be adjusted to give greattr 
or less stiffness, as required according 
to the hardness of the comreb, by 
shortening or increasing the cfftttivt 
lengths of the bustles 

On the new Twickenham Rndge over 
the river Thames the bush hammered 
sui faces of the arches have a coaise 
texture, and reveal the pit ballast of 
which the coucietc* was made The 
copipg, the walls of the appioaches, and 
the terminals to those Wrdls and other 
details were pre-cast U hile it was 
desired that the pre cast units should be 
geneially similar to the hush hammered 
work the opportunity was taken of using 
a different tc\i\iTo so that the pre east 
work would gl^t niuf to the budge 
proper The aggregates m the pre cast 
work consist of pit shingle and sand of 
the same general colour as the aggre 
gates used for the bridge but a diifeieiit 
texture has been obtained by the use ol 
f-m shingle to contrast with the | m 
ballast used for the budge A fuither 
difference has been obtained by scrub- 
bing the fac^s of the pre-cast iituts, as 
this process results m a smoother texture 
than the bush-hammered bridge eleva- 
tions Ihe slabs were scrubbed with a 
wire brush within 12 hours of (.astmg the 
stone 

The cost of exposing the aggregate by 
brushing with water depends upon the 
hardness of the face when the work is 
undertaken and whether plane sui faces 
or work such as bridge balustrades is to 
be treated From 2s to 5s per square 
yard may be taken as outside laboui 
costs for this class of work 

If when the forms are stripped the face 
of the concrete is too hard to permit 
exposure of the aggregate by scrubbing 
with water, the cement may be removed 
with a solution of hydrochloric acid A 


solution of one part hydiochlonc acid 
to SIX parts water should first be tried, 
and if this is ineffective the solution 
should be strengthened until copious 
applications of the solution and brushing 
with a stiff brush remove the cement 
with reasonably vigorous brushing As 
the hardness of the cement depends upon 
the age of the concrete, the conditions 
under which it has been cun d, and other 
factors, no definite proptirtions of acid 
and water can be laid down as being 
effective m all cases , it is best first to 
try a small patch with a weak solution 
and strengthen it as neccssaiy Ihe 
effect obtaincel by the use of acid solution 
is similar to that obtameel by scrubbing 
with wat(r onl}^ file solution dismte- 
giatts the cement so that it can be 
brushed off, and if a uniiorm surfate is 
desired care must be take n to remove the 
c< ment to the same depth over the whole 
of the area being treated 

It IS IK cess \ry thoroiigjily to wash fiom 
the concrete all tiac(s of the solution 
after it has served its purpose or it will 
(ontinuc to act on the cement and to 
disintegrate the lace the concrete, 
lesuliing m puces of aggicgalt becoming 
loose and falling away \n alkaline 
solution I5 sometimes brushed over the 
acid treaUcl surlace m older to neutralise 
ail} free acid remaining on the concrete 
and prevent iurthei e hemic al action 
Acid treatment is undesirable on n in 
lorced work with small co^cl 01 low 
weught ( oncrete, and acid must not be 
used it the aggregates arc limestone 
Cait must be taken to prc^vtnt the hands 
coming in contact v\ith the solution and 
it is advisable to weai rubber glo\cs when 
using it 

Acid tn atnii nt of concretes of different 
ages will result in different degrees of 
finish generally it is impossible to follow 
up the loim stripping by acid treatment 
and the latter has to be exec utccl at one 
time with consequent variations in the 
results unless the workmen scrub the 
older concrete more than the new with a 
view to obtaining uniform results The 
only additional cost of the acid treat 
ment compaied with scrubbing with water 
js the cost of the acid 

Cement Retarders. 

Retarders, which are in the form of 
liquid or jelly, are brushed over the 
forms before the concrete is placed and 
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retard the sitting ot the suifate cement 
so that it niav Ik (Msily brushed off ]f 
the forms aie lemoved within a ^\eek oi 
so it IS found that tfu‘ surlace cement 
IS po\v(Ur\ and can be removed di\ 
with a bnish Hetardi rs are availablt 
of var\mg stnngtlis \\ hich pc netiate the 
face of th< loncnte to different dt pths 
so that ])r( ciitirmined textures can b( 
obtain! d 

Special Faces applied with Sliding 
Shutters. 

I o o^ erconu tJu difhcultv of i c ndei mg 
coiicicti wotIv satisiactoiily a sliding 
plate, fitted with angle iron strips iixetc^il 
to one side to gi\e the iLc]uired thickness 
to the moitar surfacing lavti has bicn 
(Uvtloped this enables a good bond to 
Ik obtained between a surfacing of white 
or colouud concteie and a gri v concriti 
backing \n example ol the applica 
tion ol this method in cnginceiing 
work oecuned in tlic (onstruction of the 
stc j)j)e (1 deiwnstre am lace ol the Kyhiun 
fXini In this ease <i steed plate shutte i 
z ft h in deep piovide'd with lifting 
heioks was used tei sep<irat( the facing 
coiKiete from the b.u king Wooden 
s])accis notched to tit on er the tei]) e'dge 
of the steel plate weie used to U'tain 
the plates at the eoiiect distince fioin 
the timber panel tonus 

\\ lie n .1 finish ol line concrete is tei be 
applied integrally with ,i backing of 
coal SCI gic‘> Portl.iml ecineut cemcTcte* 
in reinforced woik, it is important to 
make the thick ne ss of the> te^rme r suffieie nl 
to give* ainjile loeun foi the shutte i te> 
slide without touling the lemtoieing bars 
A layer less than i in thick is difficult 
to place in this mamie i and calls for 
sjx'c lal cate and supervision When 
sinalle i thicknesses^ have been tric'd the 
ultimate cost due to iiici cased labour 
chaiges has often e \c ceded the <idditic)nal 
charge which would have aiisen b\ using 
a thickei c()«itmg of the more expensive 
concrete Foi work which is to be lightly 
tooled a thickness ol i in is satistactory 
if the surface' concrete is caiefully^ placed 

In using the sliding shutter the level 
of the fine' facing concrete should be kept 
at least z in or 3 m above that of the 
backing so as te^ prevent the latter 
jienetrating to the lace At the ends of 
the shutter the facing concrete should be 
idled into the loimwoik, extending around 
the ends of the steel plate into the grey 


concrete behind 'Fhis is the only satis- 
factory method of kee'pmg the tw^o 
sepanited on the surface Jt lequires 
more fine concicte than the net ejuantities 
taken off the diawmgs show, and an 
ample allowance fe^r this vv<iste " must 
be made when tcndeiing 

Fxpciienco has shown that %ui lacing 
can be deposited in 12-m depths before 
Jilting the steel separating sliutter Hit* 
pLitcs must be c iiefully v\ ashed and 
scraped alter use to ensure a good linish 
The consistency' to which the white 
lacing ceiiierete is to be mixed is best 
determined by trial The coiiside i.itioiis 
govotning the lonsislencv arc piactical 
rathe i than thcoietical , it the mix is 
veiy wet its e apacitv for preventing 
pe lie tiatiori of the guv cone re te backing 
IS reduced and patches of dark concrete 
may be kunud on the huishtd surface 
On the otlier hand the use of an exces 
siveb drv mix is almost bound to be 
aecomiianitd l)\ fractuies in the surface 
lav< 1 when the shutte i is lilted These* 
also c.uise penetration by the giev cou- 
ch te, ami iie'ccssit.itc ultimate* cutting 
out and pate hmg ed the surface The' 
lattei must be avoided at all costs li the* 
final apf)<*aiance of the surlaec is not to 
be maned, since it is almost impossible 
to make an invisible patch on concrete 
vvoi k 

1 lom fhe' thcoietical ]Kunl of \ 11 w 
there would .ipjie ai to be a disadvant igc 
m making the tricing anci linking con- 
cretes ol diffe lent consistencies, as this 
would result in uneepial shrinkage oJ the 
two lave rs dm mg the ]k 1 leiel of haidenmg 
lilts howe*vn*i, is not a very important 
point, .ind practical e xpei le nee has proved 
that satistaetoiy results can be obtameei 
with diffcieiit consiste ncies m the two 
la\c is 

1 Ol this clas'^ of work provision must 
be* made m the design to facilitate placing 
the two layers of e e>ncrcte Jt is, for 
c xaniple, tx.*ttei to place the horizontal 
bars m the wall behind lathei than m 
front e)t the vertical rcmfeircement so as 
to pic vent them fouling the steel plates 
whe ri these are being lifted Ihe vertical 
bars also act better as a guide to keep 
the thickness of the facing concicte 
imiform 

Some methods of detailing and fixing 
the vertical reinforcement obstruct the 
travel! iiig plate and should be avoided 
For example, a structure which comprises 
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fins coturefe Pulpd with Liflern to correspond at Hishop 
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To be continued' 


The sucecss of Tempered I’resdwood as a form 
lining IS no t<*mf)orar> aeliievcinent, neithei is it 
limited to anv [lartieular type of concrete con- 
struction 

It IS in continual demand by contractors who 
have proved its elficieney, and it is as suitable 
for fine architectural w^ork as for extensive surfaces 
of Retaining Walls, Swimming Pools, Seaside 
Promenades, etc. 

Tempered I*iesdwood imparts to poured concrete 
a surface free from board marks and other irregu- 
larities. It provides the requisite smooth finish 
direct from the shuttering without the aid of 
rendering or other surface treatment. 



MASONITE 


Masonite Ltd., Bevis Marks, London, E.C.3. 





FOR A SMOOTH FINISH, WITHOUT RENDERING 







TEMPORARY WOOD SHUTTEmNO 


This IS the FIRST of a series to be issued 
showing methods of applying TenTesT to 
various Types of Floors, Walls and Roofs. 
Descriptive Data Sheets for any particular con- 
struction may be obtained on application, also 
sectional photographs of any well-known type. 

COEFFICIENTS OF CONDUCTIVITY. 


No pattorn ttainlng on coil Inga whoro TenToaT ia uaod. 

THE TENTEST FIBRE BOARD Co. Ltd. 

ASTOR HOUSE, ALDWYCH, LONDON, W.U. 

Holborn BOIt-BOfB. Hboard, Eatrmnd, London. 


Our experience in the 
insulation of floors, walls 
and roofs, also in dealing 
with acoustical problems, 
is placed at the disposal 
of Architects & Builders, 


Type 

Construc- 

Without 

TT 

Ceiling 

Without 

whom we invite to ask 

Shown 

tion as 
shown 

TenTesT 

for further information 

No 2. 

0300 

y thick TenTesT 

0 560 

and literature. 


0 270 

r .» 

f 1 



0 240 

1 II II 

II 


No. 3. 

0*256 


0 425 



TenTesT 


An Empire Product. 






SURFACE TREATMENT OF CONCRETE. 


a vertical wall and a sloping slab loot 
should not have the continuity bars lient 
over betore the sliding shutter rcathes 
the top ot the vertical wall If this is 
done these bars prevent the shutter bi mg 
raised to hnish the \ertical surtace The 
bars ma> be bent when the latter is 
completed and the concietc has hardened 
this being a case when the standaid 
practice by which bars an not bdit in 
position ina\ be abandoned 

Experience shov\s that suictss in 
obtaining a good lue depends on the 
accurate giading and e\tn mixing of thi 
lacing concrete , on })lacing the concute 
in a fairly dry state so that thi larger 
stones do not tend to sink to the bottom 
on e\cii tamping m small lifts and on 
removing an\ scum which nia\ rise to 
the top at the complttion o1 tach litl 
oi particularly at the cud of each d ly s 
work The hrst layci alter a stop should 
be placed slightly wetter ind vcr> 
thoroiighl} tam^xid 

1 he face centcimg should be icino\(d 
as early as possible and the concute 
treated with a wire brush to gi\e the 


desired texture T1 any blemishes occur 
they should be filled, immediately after 
the concrete is brushed, with the screen- 
ings Irom the dry concrete according to 
the gauge lecjuired 

This method was used at \tcham 
Bridge built over the iiver Severn for 
the Shropshire County ( ouncil, the whole 
ol the elevations being hnished to resemble 
the local (Tnnshill stone The special 
face ol a depth of 2 in , is composed of 
^ paits \ in to I in Pontesbury quartz- 
ite 1 J parts Cnggion stone m to dust 
H.nd 1 eighton Buzzard sand m equal pro- 
poitions and 1 jiiit ( oloured Portland 
< cment J he surfai e was bush ham 
mcied with pneumatic hammers at 
periods vaiying fumi one month to six 
months after the ronciete was placed 
Ihe cost of lilsoiii was i<; id an hour, 
and the ( ontiae t priee lor bush hammering 
was pel square yard feir all surfaces 
Since that elate the contract price foi 
hush hammering on a smaller bridge in 
the same county was 2 s ^d i square 
yaid ten flat surfaces and a sepiarc 
yarel feir mouldings and copings 


Only those 

who know the possibilities of the Cementene range 
can know the full artistic possibilities of cement and 
concret||^ 

That IS a sweeping statement it is justified, we 
think, not only by our fifty years' specialisation on this 
subject, but also by such recent examples of ‘*Cemen- 
toned " work as Holborn Underground Station, the 
Empire Swimming Pool at Wembley, and the Standard 
Telephone Works at New Southgate 

Engineers interested in artistic concrete finishes are 
invited to write to our Service Department, giving details 
of the work under consideration 

JOSEPH FREEMAN, SONS & CO. LTD. 

CEMENTONE WORKS SERVICE DEPT 

WANDSWORTH, LONDON, S.W.18 28 VICTORIA ST^ LONDON, S.W.1 

Battersea 0877 (4 lines) Established In the Reign of King George III Victoria 1481 
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SURFACE IRFAI'MENJ OF tONCRF.'lh. 


ICSHCHEB 


In a recent case ^\heI( a steel shutter 
was used on bale on v walls to sepaiate a 
white l\)rtl.in(l ceniimt concrete hieing? 
Iroin .1 srev concicti^ backinR, th(' iiont 
and back torms tor tlie wall cc^nsisted 
of waterproof ply\v(*od panels J in thick 
with stittened edt(es some ot which were 
used .is many as htt> times before beiin» 
scrapped 

Pre-Cast Facing Slabs. 

II precast concrete si ibs an used to 
face a rein forced concrete stiucturc 
econom\ can e^ften be effected by usmpj 
the slabs as shuttc'Cinf; An outstanding 
example of this method of construction 
IS the Dorchcstei Hotel, London, where 
cream eolouiexl slabs wvre used L'lie 
extt rnal walls are it in thick overall, 
comprising a i m facing slab, 7 in ot 
reinforced concrt'te, and a 2 in lining 
of cork insulation The sl.ibs and cork 
lining were used as extern.il and internal 
shuttering respectively The slabs are 
2 in thick, comprising an outen face 
J in thick ol <i mixture of crushed ercani- 
coloured marble and cream colourc'd 


Pen Hand cement mixed in the propoi- 
tions ot I part cement to parts aggie^- 
gate and ij in of concrete made with 
oiclinary Portland cement and shingle 
Rcmlorc ing wires projecting from the 
backs ot the slabs hold the slabs linnly 
to the poured concrete wall The slabs 
wcie made face dowm in stefl moulds 
and attei wards polished with caibor- 
imduin disks \fter thre'e yeais ot ex- 
posure to the 1 ondon atmosphere the 
mortal joints betwinm the slabs showed 
signs of discoloiation and some of the 
sLabs had lost a little ol then oiigmal 
brightness It was thcrefoie tlecided to 
clean the whole of the elevations ol the 
building with electrically-operated polish- 
ing machines with fine giadc disks, similar 
to those used foi cleaning down the slabs 
before the* hoti'l was ojxmed With a 
view to preventing future discoloiation, 
aftc'r the walls were cleaned dowui they 
were coated wuth cellulose 

In eonstructing the* side walls of the 
op( n air swimming pool at Kpsom ioi 
the Royal Automobile ( lub, pie cast 
cone re te slabs weie used as shuttering 


CACDH'ELL’S 

CCLCUR GUIDE 
for matching concrete 
with natural stone 



Whatever your colouring • 

problems they can be solved 
economically and efficiently if 
you take advantage of our un- ^ 

equalled experience In cater- 
ing for colouring materials ^ 

for the concrete industry. A 
complete list of our colours, 
samples, and prices will be # 

sent by return on application 
to 


DOULTING STONE 

3 parts crushed Doulcing stone ^ m down I part of 
the following mixture 80 white Portland cement, 
20 grey Portland cement. 1 ’o CARDWELL’S YELLOW 
OCHRE 

HAM HILL STONE 

3 parts Ham Hill stone i In to dust, I part Portland 
cement. 8 , CARDWELL^S MARIGOLD PIGMENT 

RUNCORN STONE 

3 paru Runcorn stone | in down, 1 part white Portland 
cement, 2‘ „ CARDWELL’S YELLOW OCHRE, I o 
CARDWELL’S RED OXIDE OF IRON 

CROWBOROUGH STONE 

3 parts crushed Crowborough stone through a 20 X 20 
sieve, I part of the following mixture 60*^0 white 
Portland cement, 40‘ „ grey Portland cement, 4‘ o CARD- 
WELL’S YELLOW OCHRE 


J. L. CARDWELL & CD.. LTD. 


11 BLACKFRIARS STREET, 


MANCHESTER 
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ArchtUci!. f oniractors 

Messrs Ilrnry 7 inner FI RIBA Ma>sri> 1 roll opt tr Cols ltd 


THE 1934 EXTENSION 

to tho Berger Headquarters -giving 50,000 square 
fret additional flooi space— is of leinforced concrete 
painted a pleasing shade of Buff with MATKOTL 

For outdooi woik Matroil is madt‘ in a special 
weatherproof quality which stands utmost 
exposure without losing coloiii or freshness 

MATROIL 

OIL-BOUND WASHABLE WATER-PAINT 

WEATHER-PROOF QUALITY FOR EXTERIORS 



Colour pQtUrns on request. 

LEWIS BERGER & SONS. LTD*. LONDON, E.9. PARIS, DURBAN, SYDNEY. WELLINGTON. 

Ixi 




January, 1935. 
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BAR BENDING MACHINES 


The “ Futura " machines have a larger output than any other 
machine marketed. Machines of all sizes and prices. Send to the 
address below for full particulars and let us help you on your bar- 
bending and cutting problems Many repeat orders have been 
received for these machines One London firm has no fewer than 
ten power machines in use 



SLIDING SHUTTERING 


Our System of Sliding Shuttering was 
used in the construction of the Empire 
Flour Mill, on which 32 reinforced Concrete 
Bins, 88 ft. high with an internal diameter of 16 ft., 
were erected in days. 

Also In the construction of Silos for Messrs. R. 

Silcock & Sons, Ltd., of Avonmouth, on which 
15 square Reinforced Concrete Bins, 60 ft. 
high by 13ft. 6 In. by 15 ft. Internally, 
were erected in 6} days. 

CEMENT & STEEL. LTD 


Be Blakeney Road» 
Beckenham, Kent. 



lui 



SURFACE TREAIMENT OF CONCRETE, 


Ol PjON E H^NG 


for the innei face of thi rcintorced con 
Crete wall and were supported by a light 
timber Iramework with raking bracing 
Yn this wa's the cost of sheeting for these 
forms was saved On the outer side oi 
the wall the shuttering consisted of timber 
panels strutted off the side of the txca 
vation When hxed in position the 
slabs were polished by electrically di iven 
machines The slabs were manufeu tured 
on the site and are 2 111 thu k .irul com 
prise ij in ol ordinary concutf backing 
with a J in lacing ot a spcci 1 mixtuic 
ol calcined flint aggregate anrl colouied 
J’ortland cement supplied n adv mixifl 
by the cement inanufactuicrs In order 
to rediict the amount ot labour rccjuiied 
in polishing, the slabs vvtrc nibbed down 
with newspaper Ixfou tlu concrete 
hardened apprec lablv it w is lound th d 
this was superior to the ordinaiy pmcluc 
of rubbing down with sicking 

This type of jm( i ssl si il) is bein^ 
increasingly used foi lining swimming 
baths due to its econoin\ compared with 
other materials A icccnt estimate lor 
an open air bath 100 It long by 30 11 


wide included £1,^76 for terrazzo, ^1,852 
tor white glazed tiles and £z.74t) lor 
white glazeei bricks 

Applied Colourtk. 

Propiietary mateiials are now available 
m many shades which may be brushed 
on to concrete surf rices, and which have 
proved constant after many 5- ears' ex- 
|K>sure Ihese coloms aie supplied in 
liquid foxm ready for use, and are applied 
with a brush Plain stippk d and other 
tinishcs are available A notable example 
oJ this In atment is th(‘ chimneys of the 
new Pittorsci Power Station which are 
hnished in in attractive shade of buff 
It IS nccc ssarv thoroughly to clean the 
concrete sui facts before the colour is 
ippheel steam jets sometimes being used 
for this purpose On the chimneys re- 
ferred to a pinning ( oat ind two finish- 
ing coats were applied 

On th( bridges lecently completed at 
Pe tel borough the surfaces were colour- 
spra\eei b\ means ol a lement gun, 
using a mixture of Ketton Oolites and 
cream colourexl cement and a consider- 


COLOURS 

roR 




CONCRLTE 




When a concrete 
structure has been 

designed to harmonise 
with natural surroundings 
always make certain 

you are getting the best colouring 
materials possible and expert advice on 
coloured concrete work by sending your 
inquiries to the 

ACTUAL MAKERS OF PIGMENTS 


Red, Black, Brown, 
Terra Gitta, Tile Red; 
Rustic Stone, Green, 
Buff, Yellow. 


LECCti. NEAL 

& C€. EXE. 


SPONDON, DERBY. T«uphon«‘ 201 . 


London Office : 

110 CANNON STREET, E.C.4. 

Tclephon*: Hantlon Houm 9103. 
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able amount f)f e\pcnnu ntal work ha'^ 
been umlertakcMi rettntiv on the nsi of 
the lemtnt gun h^r the appluation of 
colouied c(mentscnKl mixtures When 
commercial sands .uid gic\ cement aie 
usi‘d for gunite lendc rings on industrial 
stiuituKs a cloud\ tir pah hy smface 
often lesults due either to variations in 
tlie Loloui of the sand, to slight variations 
111 the amount of water usi d in the mix, 
to the sand which rebounds fiom the 
suif.ice being blown on to parts aliead\ 
lendcied, oi to matching one day’s work 
on to work done the previous dav With 
careful stdection of materials and careful 
woikmanshi]) this defect can lie avoided, 
and, as on the Petc^rborough bridges 
coloured mortar of a thickness just sufh 
cient to cover the concrete can be applied 
with a umfoim result On fan size con- 
tracts the cost of spraying a white oi 
toned facing b\ the cement gun should 
not excc'cd or /\d per scpiare foot, in 
eluding plant, materials and scaffolding 
up to ft or so in height The work 
can be done very (juickly, and only one 
coat is necessary 

Coloured Cements. 

The introduction of coloured Poit 
land cements and ready mixed coloured 


cements and aggicgates during the past 
few years has considerably simplified the 
production of colourc'd concrete but if 
the colour is to be added by the user 
care must be taken to ensure its eveh 
distiibiition if a patchy icsult is to be 
avoided The cement and colour must 
be inixccl m the dry state, prelciably in 
a ball mill failing this, the* cement and 
colours should be p.issed through a hnc 
sieve until they are uniformly distributed 
Only the bi'st nutallu oxides should lx‘ 
usc'd, and as these have a weakening effect 
on tlie conciete they should not be used 
111 propoitions exceeding 15 pci cent of 
the cement content a smaller propor- 
tion, say, 10 per cent , is desiiable, and 
It will (dten be found that a desired 
shade can be obtained by th(‘ use of 
smaller jiropoitions of darker shades than 
if one shade only were used throughout 
When matching colours it is advisable 
to mix a sm.dl batch, keeping a careful 
record of the quantities ot materials and 
colcjui used, and make a tiial slab so 
that the shade may be noted alter the 
slab has dried out ff this is not the 
exac t shade desiied, the proportion of 
colour should be varied in other trial 
slabs until the desired shade is obtained 
after the sLabs have dried out 


THE NEW 1935 EDITION OF 

*‘THE CONCRETE YEAR BOOK” 

Edited by Oscar Faber, O.B.E., D.Sc., M.lnst.C.E., and H. L Childe 

NOW READY 

880 PAGES. 4s. 3d. by post 

Every year “THE CONCRETE YEAR BOOK” goes out of print-so it 
is advisable to make sure of your copy by sending a remittance for 4s. 3d. 
to Concrete Publications Ltd., 20 Dartmouth Street, Westminster, S.W.1. 
This indispensable volume (“The Encyclopaedia of Concrete”) contains 

the only 

HANDBOOK, DIRECTORY AND CATALOGUE OF CONCRETE 
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'STRIBAR' REINFORCEMENT FOR 

FERRO-CONCRETE 

can be supplied direct to the user in bars cut to 
lengths, hooked and bent exactly to the required 
shape, bundled and marked* Upon the quality 
of ‘‘Stribar'^ Reinforcement depends the safety 
and durability of a rapidly increasing number of 
all types of ferro^concrete structures. There is 
Service behind ‘‘Stribar” — a service by which you 
can benefit. 

Send for the U^SB.IOO booklet, giving your name, 
firm’s name and address, and position in firm* 

UNITED STRIP & BAR MILLS 

Branch of The United Suel Companies Limited 

ICKLES. SHEFFIELD 


THE UNITED 

illlll 

aMMHIESlID 


belli 







RECENT PATENTS RELATING TO CONCRETE 


cOnmrUCYKSKT 
ENQNEERING 


Recent Patents Relating to Concrete. 


Edge Moulds for Concrete Road 
Construction. 

395 , 442 . — Grant, A , Arnwood, Kmgs- 
croft Road, Leatherhoad I cb 20, 1932 

Panel moulds {p p), in short lengths, 
are provided with intorhtting hinge por- 
tions on their ends through which an 


FIC.I. 

0^ 



anchoimg pin (p) passes to position and 
secure the moulds Lhe hinge portions 
are so shaped that a continuous moulding 
surface is presenbd whiUvti tht angle 
the moulds are disposed it to < ach othtr 
in forming curved edgts 

Floors and Roofs 

398 , 506 . — Rapid 1 looi (o ltd 59 
New Oxford Strict iondon (Schlag 
mtweit, P , 7, Kronprmzcnstrasse, Baden 
Baden, Germany) March ii, 1932 

Relates to a floor, roof, or like con 
struction employing pre cast beams (A) 



1 LOOKS AND Rooi-S 


placed side by side and consists in making 
provision for the^ negative bending 
moments which occur at supports or 
fixed ends m continuous constructions by 
omitting part or the whole of the upper 
flanges of the beams towards the ends 
of the spans in order to provide spaces 
mto which reverse bending moment rein- 


forcement (E) is placed and concrete cast 
The beams may be of I section, as shown 
m the figure, with the upper flanges (C) 
omitted on one side of the beam along 
the portions ( 7 ^) The concrete filling 
extends to the upper surface of the 
beams Stop members (H) to restrict 
th( passage of the concrete may be cast 
integrally with the beams or foinied 
separately of concrete or timber The 
length of each portion (D) should not be 
less than one sixth of the span One 
flange oi each I beam may Ik formed as 
a ledgt to support the flange of the 
adjacent beam Tn the e ise ot beams of 
hollow box section, slots arc formed in 
the top flanges for the insertion of the 
reinforcement ind concifte 

Concrete Mixers. 

400 , 342 . — Pottei, E, 3, Staple Inn, 
High llolborn London (Cham Belt Co , 
Milwaukee, USA) Jan 22 1932 

Means foi distributing concrete from 
a cone role mixer (12) consists of a 
dtliviry chute (15) adapted to receive 
concrete from a discharge opening in the 
mixer and arranged so that it is rotatable 
mto an moper itivc jx:)sitioii wherein it 
lies substanti.dly parallel to the longi- 
tudinal axis of the mixer and adjacent 
thereto as sliown in dotted lines in 1 3 
Iht chute (15) IS mounted at its receiving 
end on a imiversil pivot (17) on an arm 
(lO) which is pivotally connected to the 
Irime so as to have substantially hori- 
zontal su inging movenu nt The free end 
ot the chute is suppoitcd by a rod or 
(able (25) connected at its upper end to 
a stiap (27) having a series of apertures 
for the reception of a bolt (29) carried by 
a trolley (30) adapted to run on a track 
(33) ^ delivery hopper • (14) This 

hopper (14) is mounted adjacent the dis- 
charge opening (13) m the mixer and 
above the receiving end ot the chute (15), 
and comprises sicle plates {14a) and, if 
necessary, a curved end member (146) 
The track (33) consists of a pipe weMed 
or otherwise secured to the upper edge 
of the hopper The socket member (19) 
of the universal pivot (17) is cut away 
as at 19a, Fig 0, to permit the chute 
to be tilted laterally when in the in- 
operative position, and a bolt or key (196) 
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RU INI PMI NTS RlIAl ING 10 C0^( RI Ft ICQNCftfeTIB 


IS proMckd to pi event uiiinh ntional 
scjicirtition ()1 tilt puts ol tlu joint In 
the inopcrdtivo jiosition lh( lite < lul ol 
tlu thutt is su])portt(l bv m arm (21) 
rij^idlv monnt( rl on the Irinu (11) as 
shown in / } One or more stop 

incinbds (jt) f o) ni piovuhd to 
privdit tlu 11 ni (10) iiui the rttiivin.’ 
( nd ol tlu thiitfc Ji<im coming into tout itt 
with tlu drum (12) or tlu Itinu numlxrs 
(ri) J lu stop numlxr (^5) consists of 
in 11 m pi\ot(d to tlu Irimt (ii) ind 



htld in i hoii/onld position b}- i sjiiiiif^ 
(38) Whtn tlu JtcciMiu^ end ol tlu 
thiit( (i^) IS 111 piopti position bdititli 
the hopjxr (r i) 1 ilth incinbcis (lOrt 35^7) 
tairitd b\ tlu aims 16 3*, uspettntJ^ 
engij^L in order to pic\tnt tlu nctiviTi{< 
end ol tht cluiU bcin^ ilisplictd relative U 
to the hopper (14) riu inn (3‘>) is 
pioMdtd with 111 upstanding lod (356) 
adapted to bt engaged b\ tlu receiving 
end of the ehntt as it swings downwardly 
so as to depress the arm (35) against the 
action e)t tht spring (38) and release' the 
engagement between the latch members 
(i6a 35^) The arm (lO) may then bo 
swung abemt its pivot 


Reinforced Concrete. 

400 , 948 . —Danker, J H , Mole House, 
1 slid Hold Walton on Thames May tz, 

A supporting member loi positioning 
re mtorcing mats or bars within concrete 
structures compiriscs a bast mtmbci hav- 
ing an upst ineliiig projeetion the upper 
end oi which is piovieicel with a fork 
idiptcel to t'ligage b\ snip action the 
portion of the me sh 01 b 11 to be sup 
peirfed Ihe lork is nd ipted to be opcne*d 
out in the piocess ol insciting the mesh 
01 bai but tenels to re tin 11 to its original 
positmn altci the mesh or bar lias been 
inscitcd Vs shown m 1 ig ^ tlu mem- 
ber ceimpiises a pur of stiip metal mem 
bets (7 S) having then lower ends (() to) 
be nt outwaieils topiovide a bxse nuinbt'r 
end with then mam puts eonnected by 
iivits bolts weldin^, etc Ihe uppei 

OCI FIC 3 


KCINJ OKe id ( C)N( KJ 11 

ends ol tlu strips re opened eiiit to 
juovide tlu loik (t^) In i inodihc ition 
the siipjioit IS mule lioni a single strip 
(i<) / ^ 3) h iving its ujijier e nd divided 
to ])re)\ ule thiee paits ot which two pirts 
(22) aie bent in an eipposite direction to 
tlu other part (23) in ordci to piovidc a 
lork Ihe upper edges (;f tlu fejrk aic 
bent bxek as at 24 2>) tei lacihtate entry 
ol the leinieirce ment inte) tlu le'irk, and 
ilso to peimit where desiieel i securing 
wiic to be wr.ipped areuiiul the ends 0/ 
the le)i k riie securing wire may alterna 
tiveb be pissed tlnough holes in the 
suppejrting member eir eeimpletely arenind 
such mtmbei the forked membeis may 
engage only partially a reinforcing bar 

Shuttering Supports. 

403,279 -\alemtine C K PO Box 
451 \eptiy Madras anel Greave's J H, 
PO Box 63, Bangalore Mysore, India 
\pjil 24 1933 

A suppent lor shuttering of the type 
comtirising adjustable hoii/ontals and a 
telescopic prop having rough and fine 
adjustment has a framei*^arried by shoes 
slidably adjusted on a tubular upright 
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HECLNr PATENTS RELATING TO CONCRETE. 


L<X enonehTinc — 


which has a fine adjustment in relation 
to a metal base The fine adjustment is 
provided by a screw (z) in the base (i), 
the screw sup jxir ting a concrete filled 



tube (5) on which slides a skive (8) having 
upper and lo^^(r shoes {<), 7) r<sptctivel> 
c.arrymg a hardwood fianu (to) and cap 
(12) The cap carrKs the adjustable 
hori 7 ontals (ij. 15) at its uppei end bv 
means ol dovetail tiatheis (i8) the 
horizontals als<i having a do\(tail<d slid 
mg connection (lO) to c.ich otlur 

Cement Guns. 

405 , 767 . — I.eeds, K 1 N ,Woirington 
House, Wornngton Peterborough Nov 
10, 1932 

A dcvKi foi introducing cenuiit groul 
into substrata for strengthening them 
comprises a length (a) ot tube with lour 
equi-angularly spaced series ol oblique 
slots (b), a shoe (c), and, at its upper end, 
a sleeve (f) Sliclmg on the tube {a) is 
a sleeve (/) with a senes of round aper- 
tuics (g), corrcsjxmding with the slots 
and a helical lin (h) A grub screw (t) on 
the sleeve (/) engages m a slot (j) in the 
tube (a), the length ot the slot being 
equal to that of a slot (b) plus twice the 
diameter ol the screw (t), the arrange- 
ment being such that when the screw (i) 
abuts against the upper end ol the slot 
0 ) the fin (h) lies in the same helix as 
the fin (d) on the shoe (c) The device 
being screwed into the ground, the fin {k) 
causes the tube (/) to rise and to close 
the apertures {b) When the rotation is 


reversed, the aj)ertures {b, g) coincide, 
and cement grout, supplied through a 



eou])ling (/) and \ spnng suppoitcfl valve 
(/>) can be ]niinj)ed through them 

Moulding Walls in Situ. 
406 , 954 . - Long, } W ip, Oovci 
Road, and Wluithng, J L , 15, St John s 
Road, both m Ipswich Oct 28 11)33 
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RECENT PA I ENTS RErAJTNG TO CONCRETE 


I or moulding walls in situ wooden 
shutters are counerttd it the internal 
angles by ingk eonmetors (A) which 
enter riblnts in the ends of the shutters 
and art bolted thin to I he corners of 
the outer shutters aie bolted together as 
shown Internal ton shutteiing (I) is 
provided to loini hollow walls when 
requind 1 he doors and window Irtnus 
ait positioned on the shutteis b> tillots 
(B I tg 3) ind do\ttiiI blocks (D) ait 
piovided on their nai edges to lock them 
to the concrete Hu itar edges of the 
fiaincs may be provided with dovetiil 
grooves insteiel of bleicks 


Floors, Roofs. 

407 , 579 , Indented liai <1 ( oncrete 
rngiiuering (o ltd and \awelrev 
R W , Vincent House Vincent S<[uare 
I on don June 15 1933 

A method of construe ting hedlow rein 
forced concre U fleiois ind pline suifiee 


for supporting the mam longitudinal rein 
forcing rods (i^) In casting the flexir, 
a coie (14) provided with the stirrups 
(16) and rcinlorcing rods (13) is positioned 
on a layer (15) of concrete ehsposed on 
the shuttering (S) and then further con- 
crete (17) lb applied, as shown >n Ftg 8, 
to surround the core The other cores 
(14) arc thin successively positioned and 
embedded in conerett Adjacent cons 
nii^ lie tied togethei by bars {18) and 
adclitional upper reinforcing lods (19) may 
also be provided The mam reinforcing 
rods (i^) extend from joist to joist as 
shown in J ig 1 and the tores (14) ter 
minate at a short distance from the joists 
1 he t ores are shortened or inte mipte^d at 
place s wht re openings are provided in the 
flooi To cnabk the cores to house pipes 
electric et)nduits c tc they m ly bt pro 
vided with longitudinal openings <23) 
tonne d by bending downw mily the longi- 
tudin il opposed edges ol the metal to 
form flange s (24) as shown in J tg 0 and 
such openings ue filled duiing casting 


17. .» ,19 le /7, ric 2 

■ 
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roofs consists in placing tubular cores (14) 
of expanded metal metal mesh metal 
lattice, or like openwork metal in position 
in the structure and totally and per- 
manently embedding it iip concrete to 
form a hollow reinforced concrete slab 
the upper and lower faces of which are 
composed entirely of concrete Stirrups 

j... 1- ..r * - 


with wood members (26) The pipes, 
etc , are inserted after the floor has been 
cast, and the flanges (24) are then bent 
upwardly and the opening (23) is filled 
with concrete If des^;ed, selected por- 
tions only of a floor may be cast ui the 
manner described, the remainmg portion 
being fonned of pre cast hollow reixv- 





Jmuary, i’955. 


CXDNCRETE 

AND 

ii>>.>.-'CpNSTBUCTI ONAL EN CINgEIUNC 


PLANT AND A.GGRBGATES. 


'in(Oa!MM!U>E’ 

BBITAIN’S BEST COMPRESSOR 



ir 






FOR BREAKING ROADS cr RECORDS 

BROOM & WADE, Ltd., HIGH WYCOMBE 


S. W. ENGLAND’S 
CHIEF DEPOT FOR 
SAND & AGGREGATES 


Consult us for your 
I sand and aggregate 
supplies when next 
considering schemes 
for reinforced con- 
crete work in the 
S.W. England area. 

THE HOLMS SAND & 

GRAVEL CO., LTD. available for prompt 

Hmc| Office : 4& 5 The Grove, Queen Square, Bristol, 1. delivery at lov/ 

TffiloplMne t arlftol 23193 TelograrttB : **Qrlt, Brittol " prices. 

Afid at Bridgwater, Somarset. 







January, 1935 
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BROCKHOUSE 
PILE FORK 
SPACERS 


I irst ">51 IS 1 *^ 
than cast iro forks 
No loss by I reak igt 
1 he matpml used — 
steel — c mibincd with 
special design gives 
spring so that the> 
adjust themselves to 
inequalities of link 
length and bar 
diameter, and remain 
always ngid and tight 


LONDON 

BsmasI WiUianu & Son Ltd 
8, Doidi Avenae B C J 


Accura y guaranteed 
t 1/64 HU h 
Made from 100% 
British Steel b> 100% 
British I abour 
Supph d m any size 
3 " to 20'' long 
They give a better 
job and save money 


MIDDLESBROUGH 
W Bicbsrda A Sons Ltd , 
Brllsnius Fonndry 


QUICK DELIVERY 
OF ANY SIZE 


BROCKHOUSE O CO.. LTD. 

VICTORIA WORKS. WEST BROMWICH 
London Office AUSTRALIA HOUSE. W C 2 


TeUph9n0 TtmpU liar 4803/4. TwIntframn Hr tehh HjUramd London 


CARDBOARD TUBES 
inserted in 
Concrete Floors 

enable pHnt and machinery to 
be fixed easily and economically 

Cardboard Tubes specially made for this 
purpose can be obtained in all sizes 

FROM 

THE CIRCULAR BOX CO,, LTD., 

HIGH ST.. WANDSWORTH. S.W.18. 

TsI.t Pnsnnr 2706. 
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DATA FOR PRICING REINFORCED CONCRETE. 


DATA FOR PRICING REINFORCED CONCRETE.* 

MATERIALS DELIVERED 4 MILES FROM CHARING CROSS s d 

Best Washed Sand per yard 8 3 

Clean Shingle, J in mesh ^ ,.73 

.. ,, } in mesh „ 90 

lhames ballast ,, 7 3 

Broken bnck (f in ) ,,113 

Best British Portland Cement (delivered London area in 4 Ion loads and upv\aids) in 
]ute sacks or non returnable paper bags per ton 40 s , i ton to 3 ton 19 c^^t loads, 
1 25 per ton , jute sacks charged is Ud t ach and illoued t5 hd lach if returned in 
good condition within 3 months 

Rapid-Hardening Portland Cement delivered London 65 per ton extra 
* Colorcrete " red ind buff rapid li iidening I'ortland Cement delivered London in non 
returnable paptr bags per ton Gbs 

' ( ullainix Coloured Portl iiid t Liiiont intl iggiigib dchvtrcd I ondon aici from /*, 
ptr ton upwards 

“Snowcrcte* White Portland Cement, 1 -)S per ton delivered London including 
non returnable paper bags 


‘ Super Cement ’ Waterproof ( cment 
Boarding for Shutii rinc, — 

I m 
ij in 
I 4 in 

Sawn Iimber i-or Struts and Supiokis 
3 in by 4 in 

3 in by G in an<l 3 in by 7 in 
Mild Steel Rods i^or RuNFORctMb nt — 

I in to J in Roun<ls 
^ 111 to ^ in Rounds 
i in Rounds 
i in Rounds 

Breeze Slabs per yd super 2 in i/G, 2A in , i/^ , 


(paper bags ficc) per ton 705 


per square 


^nwit 

2 IS od 
zhs t d 
31 V od 


iVrot 
25s od 
30s 6d 
305 od 


from £n) [u r si indard 


3 in . 2/ 


MATFRIAL AND LABOUR INCLUDING 10 PP R (INI 


4 1 " < 2/4 

si l>ROlll 


ITLAND 

C LMFNT 

\Based on Contract up to £2 000 ) 
CONCREIF WtLl MIXED IN IROTOKTION 1 

24- 

s 

d 

Do 

do 

in found itious 

per foot cube 

1 


Do 

do 

jn cflumns 

I 

4 

Do 

do 

in beams 


I 

0 

Do 

do 

m floor slabs 4 in thick 

per yard super 

3 

H 

Do 

do 

in floor slabs 5 in thick 

4 

7 

Do 

do 

in floor slabs G in thick 

>> 

5 

6 

Do 

do 

in floor slabs 7 in thick 

.. 

() 

5 

Do 

do 

in walls 6 in thick 

>, ! 

5 

6 


per cwt 


. ^ in rods 

2^d , I ^ 1 n 


fAdd for hotsitng 3^ 6 d per yard cube aboie ground floor let el Add for rapid hardening 

l'*ottland Cement 2^ per yard cube ) 

STEH RMNFORCtMhNT INCI UDING (UTTINC., Bl NDINC, AND TUrriNG INTO 

Position and sLcuRiNf. with Stout Bindin(. Wirl— « 

From i in to ^ 111 per cwt i •] 

in to ^ in ,, i.^ 

^ in to 2j in . , 13 

LXiR^ LABOUR TO BPNDS in i in rods ^ in rods, id . in rods 

j in rods, i^d , | in rods , J in rods zd i in rods, z^d , in r< 

3d , in rods 3^d , 1 ^ in rods 4^d , in rods Od 

LXTRX LABOUR TO HOOK BLND'^ i in , id , ^ in , 2d . ^ in , z^d , | 

3d . i in , 3id , J in ^d , i in , 4^d , in . 6d , m , 7d 
Shuttering — 5 

Shuttenng and Supports for Concrete Walls (both sides measured) per square 40 
Centering to Soffits of Reinforced Concrete Floors and Strutting, average 
10 ft high . per square 42 

Do do in small quantities per ft super o 

Shuttenng and Supports to Stanchions average 18 in by 18 in 

per ft super o 

Do do as last, in narrow widths ,, .. o 

Do do to sides and soffits of beams, average 9 in by 12 m ,, ,, o 

Do do as last, in narrow widths . o 


Raking, cutting, and waste to shuttermg 


per ft run 


Labour, splay on ditto . . , .,,,02 

Small angle mlets fixed to internal angles of shuttenng to form chamfer 03 
WAGES. — The rates of wages on which the above pnees are based are — Carpenters 
and joiners, 1/7 per hour; Carpenters working on old shuttenng. 1/8 . Labourer'> 
on building worlu, Men on mixers and hoists. 1/3^; Bar-benders, 1/3^ 

* Thii page k tpedafiy eompi]d4 for Comcrett and Cpnstructumal Engtmering and is strictly copyrifiht 
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PRObPhCTIVE NtW CONCRETE WORK 




Prospective New Concrete Work. 


Ayiisjujk^ Suiynming Pool — The 
1 C IS t(^ construct m open air svMmming 
pool at the Vale at <m tstimatcd cost of 
lb 167 

Haknstmmi ^evtfrage and ^euagt 
Disposal 1 he R D C has applied foi 
sanction to e loan ol /s 000 loi sewerage 
and sewage disposal works \t ConilK 
M irtin 

J^hKWiCK Suininnng Pool etc Ihe 
I ( IS considering the constinetum ot 
a swimming pool ajiproaeli road and 
sewerage woiks at a cost of £20 ^57 

Bii LiNtmAM hvidgi The Duihim 
C C IS tC) eonstrnet a budge over Bclisis 
Lane level eiossing at Ihllingliam 

BRicaiioN Bridge I he FC pio 
poses to It eonstrnet Dyke load Drive 
rulway bridge it an estimated cost ol 
£zo 000 

(AisjOR Wakr Supph The RD( 

IS to eonstrnet water siipplv works at an 
estini itcd cost ot ^23 000 

CAMiiRiiKii ^iiimming Pool 1 he 
1C is rteomniendcd to eonstrnet i 
swimming pool at ( oldhain s Common at 
an estimated eost of /3 jOo 

( oLi RAiNi — Harbour W ( r/ s — I he 
Flaibour Board pioposes to extend the 
harbour at an estimated cost ot 000 
Dormng Smerage and Seuage JJis 
po^al - 1 he I D ( has applied for sane 
tion to a loan of boo for sewerage rnd 
sewage disposal works 

Fast Di riham ^euage Disposal 
The U D C has approved a proposal tor 
reconstructing the sewage disposal works 
at an estimated cost oi £(j ^00 

Udinburc.h — C /izwwc’v -The TC is 
considering the erection ot a chimney at 
the Portobello power station at an csti 
mated eost ol £bo 000 

Ll\ — Water *^upply I he R DC is 
to construct water supply works at an 
estimated cost ot i37 000 

Gi ASGOW — Roads — The 1 C has been 
recommended to reconstruct Spnngborn 
Gardens at an estimated cost of ^38,000 
IsLi OF Axhoi ml (Lings ) — Water 
iiupply — The R D C is to construct 
water supply works at an estimated cost 
of £52,000 

Lanark — Bridge — ^The C C has ap 
proved the construction of a bridge. 


■BASEMENTS & FLOORS 

I WATERPROOFED 

ImmigThe addition of No 1 Metallic 
Liquid to gauging water will make 
mass concrete, cement renderings 
and floor toppings waterproof and 
dustless Fully guaranteed 

Price 5/- to 6/6 per gall., 

according to quantity 



Send for booklet " CE ” 

CEORGE LILLINGTONACo.Ud. 
30 Denman 8L, London Brldfo, 8 E 1 HH 


Millheugh Larkhall at an estimated cost 
of /4 200 

I ONDON I Summing Pool — Ihe 
T ( ( has been rccommtndtd to approve 
in cstiniato of /2 5 ooo for the construe 
tion of an open an swimming pool at 
\ letori i Park 

Margail- Risen oir —Ihe I C has 
recent (1 sanction to a loan ot £2b 
tor the construction ol a 5 000,000 gall 
Kservoir at 1 lete 

Middllsix — Viaduct eii - Ihe C C 
IS eoiisideiing the completion of Western 
Vvi line including a viaduct about a mile 
long it an estimated eost of £5^1,695 

Middli sj X Bridge W idening — The 
(Cm conjunction with the GWR is 
to widen the bridge over the railway at 
Station road Hayes by means of steel 
girdtrs carrying a reinforced concrete 
deck 

pFmbiiiQK Reservoir — ^The B C has 
approved the construction of a reservoir 
at Quarrel Burn at an estimated cost of 
£^3 500 

PoRTSMOtiiH — Road Reconstruction — 
Ihe I C has agreed to construct a road 
fiom the Guildhall to Fratton, at an 
estimated cost of £zot,ioo 

Ramsgate — Bathing Pool — ^The TC 
is considenng the construction of a bath- 
ing p<x)l near Wmterstroke Gardens, at 
an estimated cost of £55,000 
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WATERPROOFING. 






NEIV SWIMMING BATH. MITCHAM. 

Waterproofed throughout with ” C ALLEN DRITE." 

Ril^ Schofield, Eag,, A.M.I.C.E. Messrs W. H. Lordtn Son, Ltd. 

Engineer, Mitcham U.O.C. Contractors, Wandsworth. 


EMPLOY 

** CALLENDRITE ” 

BITUMEN SHEETING 

IN NEW AND OLD 

WATER - HOLDING 
STRUCTURES 

and 

ELIMINATE LEAKAGE TROUBLES 


OVER 50 YEARS IN USE 


Write for New Illustrated Booklet CP: 

GEORGE M. CALLENDER & CO., LTD., 
25 VICTORIA STREET, LONDON, S.W.I. 
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TIME SAVED IN BUILDING 


Earlier Occupation 

Shut down a factory for a month and 
the annual productive possibilities arc 
reduced by a twelfth and possible annual 
prohts lost or seriously reduced. Take 
four months instead of three to build a 
factory and a month’s earning capacity 
is lost. The sooner the factory is com- 
pleted the sooner it begins to provide 
income ; the sooner it is earning money 


— Extra Production 

instead of costing money. livery manu- 
facturer can procure the hastening of the 
constructiem of a factory by seeing that 
“ I'errocretc ” the rapid hardening Port- 
land Cement is specified for all the con- 
crete work involved. In 3 to 4 days 
concrete made with “ Ferrocrcte ” attains 
the same strength as concrete made with 
ordinary Portland Cement in 28 days. 


THE CEMENT MARKETINQ CO. 
LTD., Selltng Organisation 0/ : 

The Attociatsd Portland Comont 
Mnnufactorors Ltd., The Brltlth 
Portland Comont Manufacturero 
Ltd., Portland Houto, TotblH St, 
Undon, S.W.1. 

Grams: Portland, Pari, London. 
Telephone : Whitohall 8323. 

Selling Agents in the North of 
England ; Q. Ik T. Earfo, Ltd., 
WUmlntldn, HMI. 


FERROCRETE 

THE RAPID HARDENING PORTLAND CEMENT 


Ur 




1 Ol ENaNI^NC J 


PROSPKCnVt NEW CONCRETE WORK 


Ramsgatj — ^ea Defence Bathing Pool 
etc — The 1 ( is considering the con 
struction ol an undcrclili promenKic sc i 
defence works bathing pool and shelters 
at an estimated cost ot li'to ooo 

Sai 1 KON Waldi n — U ati^ Supph — 
I he K O ( is to const] IK t w iter supply 
wotks in lUnsham and distiiet at in 
estimated cost of /rO 500 

Si AT OKI] SiiKtya^e and Pumping Sta 
lion I h< IT DC is to consti net dram 
i^e works and a pumpinc, st itioii at an 
I stini it( (1 cost oi ipfHoxiin iti 1\ /ihooo 
Slim IS — ^fena^i 1 lie I DC his 
a])pliecl tor siiution t' i loen ol £8000 
lor the constriKtion of sewci woiks 
Shipli \ \i all f ‘^nppl\ I he I DC 
his ipplii (1 tor sinetion tf) boiiow j \ 1^0 
lor w ite 1 siipph works 

SiiKiiNfi hiidf^c I he ( C is eon 
side ring the widenin^eif the bilet^e eeei 
the ii\ci \ll in it in est unite el eeist ol 
/ 1 1 000 e)i ilte n iti\Ll\ the e oiisti iie tieiii 
ol \ n w biil(-,( it t si unite (I costs o 
/ ^8 000 Tiid / 4 r oex) 

Si KKi s Biid^(\ I he C ( h is re 

comnicinle 1 the re e onstrue (ion eif ih 
bridges 1 1 the eonnts 

swA\se ovii i S? nnniniL, f> itli I he 
I DC pio] else s to eonstruet a swimming 
I atli it an estimitcd e ost ot /Oeeeio 
IlICNMOlllT e Of }(f( "^hdln I he 
I DC propeise toe instinel \ leinloieed 
concrete sliclter on 1 ist C lill ten ue 
llIKMSfoN lie//; ^Uppl\ 1 he 
K DC }ii-> ipplieel lor siiution to i loin 
ol £4 130 I01 witer snjiph vsoiks 
\\AKiirni) '^hinunntf^ Bathi> 
rUaiis ue b( nip. jiicpned leii the eein 
stiuetion of swiinmiTig biths at in e sti 
niited c e)st of /j-^oeio 

W\rijNf( lORi) BathiUfT p >1 J he 
1C his leceued sane tion to i loin ot 
M 075 foi the constinetion ol i bathing 
potil 

V\ ALi iNvxioN lUidgc 1 he \ DC 
proposes to le eonstruet the budge o\ei 
the river Wandlc 

Warmlls {(tj os ) St u age I he 
R DC has appioved the eonsti nction e)f 
sewage works at Kingswood Warinlev at 
an estimated cost ot 000 

Wist Lvncashiui —Seiuingt I he 
R DC has applied for sanction to pio 
ceed with the Sciton se^wtrage scheme at 
an estimated cost of £^o 000 

Wr SION supi R Mari -Bathing Pooh 
— The U D C IS considering the pro 
vision of a bathing pool m Glentworth 
Bay at an estimated cost of £35,000 anel 
a swimming pool near Clcvedon road at 
an estimated cost of £21,000 



PROTECTING 
THE CORNERS 
of Concrete Columns 

C ^'HIPPt D ind broken roncrcK column 
ire nor only unsightly but miy abo 
be a source of eUngtr if the reinforcement 
IS exposed In the Crovdon Ctis VVe^rks 
C intten md I aben iior\ Huiielmg, is m 
mln^ other reinfoiced concrete struetures, 

“RIGIFIX” 

COLUMN GUARDS 

pr>\ide lertiin protet tion agnnst the 
seiercst shocks and buffeting, ind give a 
jKit ind peimancnt finish to tlu columns 

The Guards are sniipl) attached to the 
shuttering liefore the latter is placed in 
position , when the shuttering is struck 
the Guards remain is an integnl part of 
the building 

* Please asl fot full particuLui 

HUNTLEY & SPARKS Ltd. 

DE BURGH ROAD, SOUTH WIMBLEDON, 
LONDON, SW.19 

'Phone • Liberty 2446 (2 lines) 
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TENDERS ACCEPTED. 


Tenders Accepted. 


Ardolass - Water Supply Ihe 
Downpatrick R D C has accepted the 
tender of G P Trentham, Ltd , at ;^2,8i7, 
for works m connection with the con 
striiction of watei supply works 

liRiDowAii R Cattle Market — The 
r( has accepted the tender of 11 W 
Pollard <& Sons, at for the con 

struction of a cattle market 

Burnii \ — Bridge —Ihe T C has ac 
cepted the tcMider of Ci Wimpey & Co, 
Ltd at for the rcconsti uction of 

Mitre bridf<e, Westgate 

Gai[owa\ - ater Supply — 1 he 
Galloway Water Povvei Co , Ltd has 
accepted the tender of A M ( ainuchacl, 
Ldinbuigh, for the construction of a 
reinforced concrete pipe ac]uediict and 
foundations, c^tc ioi the povvci station 
at Kendoon , the contract puce is ap 
proximately /y 0,000 

Grangi —Reseruotr the tJ D C has 



accepted the tender of Birch & Sons, 
Grange ovci Sands, at ;^i,09t for the 
construction of a covered reservoir 

Harwich — Coyiuete Roads — -The 1 C 
has accepted the tendei of G Wimpey & 
Co , .it /4,196, for the construction of 
reinforced concrete roads and incidental 
works in Barrack Lane and Becon Hill 
Avenue 

1 foNTT 'v Water Supply — J he f ( 
has accepted the tender of L Flaherty, 
halkirk, at £9,t>5C, foi constructumal 
works in connection with the water 
supply 


( W.e.n.upplr.t 
short notice the following 
plenc for reinforced con- 
crete work •— 

Stool ehuttorlngp concroto placing plant, 
mlxortproad formSproad eurfacortp batchor 
plants, control mixing plant, aggrogato 
wolghing oouipmant, bulk comont plant, 
adjustablo snoroe and oxcavators. 

Send for Cottdogui 

BLAW-KNOX, Ltd., New Oxford 
House, Hart St., Holborn, W.C.1 


Hu 1 ION —Swimming Bath —The Lan- 
cashire Fducation C ommittee has 
accepted the tender of J Turner & 
Sons (Preston), Ltd , at an approximate 
cost of ^b,ooo, lor the construction of 
a swimming bath at the grammar 
school 

Kidsgrovl - Reservoir Cover — The 
XT D C has accepted the tender of S & 

P Cope, Smallthorne, at /210, for the 
construction of a rcinfoiced concrete 
cover for Mow Cop reservoir 

I.ONDON — Subway — I he City Corpora- 
tion hfOs piovisionally accepted the tender 
ol Mitchelf liios , Sons & Co , Ltd , Lon- 
don at £zi,oCC), for the construction of 
a subwa> at the junction of King William 
Street, Cannon Street and Gracechurch 
Street Othei tenders submitted Chas 
Brand be Son, £zy,^^^ , John Mowlem & 

Co , Ltd , ^22,890 , Kinnear, Moodie & 
Co, Ltd, £22,740, John Cochrane & 
Sons, J.td , £22,410 

London (Blrmondsly) — Concrete Ptl - 
ing — The L C C has^ accepted the tender 
of Simplex Concrete Piles, Ltd , at £090, 
lor pile foundations lor a block of dwell- 
ings on the Dickens’ estate Other ten- 
ders subrpitted Fianvois Cementation 
Co , Ltd , £949 , Holst & Co , Ltd., 
£950 , Bierrum & Partners, £955 ; 
Concrete Piling, Ltd, £1,334; J Gill ^ 
(Contractors), Ltd , £1,339 , S Williams '’1 
& Sons, Ltd , £1,425 , Franki (im- 
pressed Pile Co , Ltd , £1,900 , 
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FRICOSAL ANI> 
MFTAPORMS 


TRICOSAL PROTIMTS 

ensure Permanent and Economical 
Proofing of all Cement Work. 

also 

ULTRA RAPID SETTING under absolute control. 
ACTUAL GREATER DENSIFICATION of the cement. 
GREAT INCREASE OF HARDNESS AND ULTIMATE STRENGTH. 
NO SHRINKAGE or after reaction. 

Small additions of these liquids to the gauging water 
add no labour cost to cement work, and we shall 
be pleased to give detailed advice and specifications 
covering the use of TRICOSAL on your work 

TRICOSAL •uccetsfully^to WATERPROOF lining MERSEY TUNNEL 

Has been used for many years by L.C.C., London Transport Board, etc., etc 


||k^|[|">|P JA INTERLOCKING 

I^E I STEEL FORMS 

have been used continuously here for the past 
1 5 years as shuttering for all types of “ in-situ ” 

Concrete Retaining Walls, Columns, Floors, etc. 


PERFEa ALIGNMENT AND SMOOTH FINISHED WORK 
SPEEDILY HANDLED BY ORDINARY 

LABOUR WITHOUT DIFFICULTY 

SAVE THEIR INITIAL COST IN A FEW MONTHS. 


USE METAFORMS IN 1935 / 

A A DVDT\ 9 I A.JI 11 Queen Victoria St., 

• Ae,l>I KU & LO. Ltd. LONDON, E.CA. 





r THE NEW ~ 

LIVERPOOL ORPHANAGE 

TRUSCOJ^ 

Hvinfvrreii Concrete 

FLOORS 

Comprising an ariea of 
Over 46*800 square 

V ^re used throughout a 
this building. ^ 


Architects t 
BARNISii* SILCOCK 
and THEARX^Bf 


Contractors t 
J. JONES 8c SONS 
<Woolton) LTD. 


The. ** Book <4 the Trascon Floor'* containing voiuahle information on the 
subject of floors in general^ may. be obtained, fret of charge^ flgm : — 

THE TRUSSED CONCRETE STEEE CO. LTfii 

tItAMES HOUEE, M I LL B ANK L.dNP O N , S.W.li 


Isxii 





CONCRETE 

AND 

fiagmUCTIOWL EWaNBERINC 



A REMINDER 


Guaranteed 
full measure 
for 

concrete aggregates 
wUl safeguard 
your estimates 

HALL A Cft 

largest suppliers of 
sand and aggregates in 
London and Suburbs 
and Home Counties 

GUARANTEE 

.FULL MEASURE — CLEAN AND PROPERLY 
GRADED MATERIAL. PROMPT DELIVERY. 

VICTORIA WHARF, CROVDOIV 

T9l€phota: CROYDON 4444 (10 llnm) 

Pits 

BEDEONT. Middfmx MITCHAM. Surrey ST LEONARD'S. Sussex 
ROMWd.&sex RIPLEY. ^ ^ - 


ROMPORd, £wex RIPLST^ MIDHURST, 

RElGATL-iirrey UJji^UjilE. Sueiex WASHINGTON 

A FLEET OF MODERN TRANSPORT SERVES ALL PITS 




January, 1935 





BITUMINOUS PRODUCTS 
AND WIRE TIES 



CONCRETE 

AND 

CONSTRUCTIONAL ENGINEERING 




Where there is Concrete 

let there be BITUMEN 


We have devoted years of research to 
the question of concrete expansion and 
the means of providing for it, to darr 
proofing and to flat roofing, and we 
can justly claim that our IBIS Bitumino 
Products, applicable to all these pu.- 
poses, afford unrivalled standards o^ 
quality and efficiency. 


Write for . 

FREE BOOK CCI 


BITUMIMOUS PRODUCTS 


The Experts in Bitumen 

Meadow Road Works 


RKADINC 



E.L.I9. WII^E TIE^ 

Reinforcement for concrete work can be tied more 
quickly, efficiently and cheaply with E.L.B. Wire Ties 
than with coil Wire. E L B. Wire Ties are British made 
from British annealed steel wire, and can be supplied in 
the exact lengths required. Immediate delivery of all 
sizes can be guaranteed. Send for samples and prices to : 

EDWARD LE BAS & CO. LTD. 

TolophofUi t Honumont 3571. 











